THE NURSING OF 

TUBERCULOSIS 


Bv 

O V BUXTON, SRN 

AMD 

P M MACULLOCH MACkAY, SRMN 
wrrn a foreword bv 

RICHARD R TRAIL, MC, MD, FRCP 


lu-iTTRATEo D% NORA LE\MS SRN 


BRISTOL JOHN WIGHT & SONS LTD 
LONDON SIMPKIN AIARSHALL LTD 

>947 



pRcrAcn 


Tms book IS v-Titten expressly for the nurses and 
student-nurses engaged m the nursing of tuberculous 
panents 

Subjects such as palhologj, aetiology, sanations of 
the disease, etc , are dealt with bnefly, as the details 
are not of vital importance to the nurse nursmg 
measures are treated more full), the mam object of 
the book bemg to enable nurses to give the person 
suSermg from tuberculosis all the care that is neces- 
sary to promote recovery, whenever possible, and to 
maintam the ‘ chronic * case in as comfortable a state 
as circumstances allow 

The keen student ma} be stimulated to read up m 
other more academic text-books parucular subjects 
mentioned, and this is all to the good so long as her 
practical vvxirk docs not suffer she should remember 
that her first duty is to nurse the patient with 
skill and kindlmess, and all the knowledge which she 
acquires should be used to this end 

Tor encouragement and help m the preparation of 
tlus book we owe thanks to Dr R R Trail and to 
Dr Kenneth Murraj 
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FOREWORD 

By 

RICHARD R TRAIL 

Medical Director of Papsconh and Enhani Alamein 
Ville^e Centres 

This handbook wiU supply a much-needed treause 
on the nursing of tuberculosis It has been confined 
\ery wisely to pracucal necessities m the modem 
sanatonum It gives conasely the essentials of know- 
ledge in anatomy, physioli^y, and signs and symptoms 
which the nurse must possess if she is to understand 
the reasons for her work with and ivithout the aid 
she can have from the Medical Officer It stresses 
throughout the penonal aspect of her dunes, and 
devotes one chapter to the psychology of ffie ruhercu- 
lous patient, a subjea which is now claimmg much 
attention m the literature of tuberculosis AU sana- 
tonum workers realize the necessity for keeping m 
mmd at all times the human end of treatment The 
book should therefore be most useful to all Tramed 
and Assistant Nurses who mtend to take the Certificate 
of the Tuberculosis Association 
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CHAPTER / 

AETIOLOGY 

Human tuberculosis is an mfecuous disease caused by the 
transmission of the Bacillus tubereulom from an infected to 
an umnfected individual It is now considered that it is not 
a hereditary disease though it may occur m some families 
for several generations , nor does the fact that a person 
contracts the disease mean that he is predisposed by heredity 
The theory that the offspnng of tuberculous parents arc 
predisposed to the disease is sow discounted by many 
physiaans, although it is difficult to explain on other grounds 
the particular danger to which a sear relauve is exposed in 
nursing a case of open tuberculosis 

The children of tuberculous parents may develop the 
disease through negligence of the parents For example, the 
mother may fondle and kiss the child , she may cough while 
preparing its meal and droplets of sputum may fall into the 
food, or, if the child has a ‘dummy*, it is quite possible 
that she will moisten it in her own mouth before givmg it 
to the child Therefore it can be said that tuberculosis in 
childhood IS due to infection from the mother, by ingestion 
or inhalauon 

The Granchcr system organized in France many years 
ago seems an admirable method of protecting the children 
of tuberculous parents The prmciple is that of a ‘ boarding 
out * system for the children until they are grown up and 
the danger of contractmg the disease by an iniual mass 
infecoon or by many and often repeated infections is past 
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The consent of the tubeiculous mother is first obtained 
before removal of the child, as soon after birth as possible, 
if only the father is infected the cJuld is not removed if the 
parent is m a sanatorium and not likely to come in contact 
with the child This system is used extensively m France 
and has shown favourable results 
Predisposing Factors — It is stated that, taking all age 
groups into considcrauon, male cases of tuberculosis are of 
greater number than females In adolescence and early 
adult life the number of females is greater, but after forty 
years of age a greater proporuon of males devetep the disease 
One reason given for this is that females tend to mature 
earlier than males and the rcsponsibihues of life are felt at 
an early age There is also the possibility of endoenne 
gland disturbances dunng puberty being a conwbutoty 
factor If the death rates from all forms of tuberculosis 
are studied it will be noted that many infants die from 
meningitis and acute generalized forms The lov.est death* 
rates are found m the ages betucen five and fourteen years 
Beciveen twenty and twenty*five )ears of age the rate m 
females is highest , among males the ages between thirty* 
five and thirry*nine show the greatest number of deaths 
The associated conditions of poverty and overcrowding 
may be one of the reasons why tubcrcolosis » more preva- 
lent amongst poorer classes than it is among the rich I<ow 
income, resultmg in insuffiaent nourishment, emouonal 
strain, and finanaal worries tend to lower resistance, and 
therefore predispose to infection and retard recovery 
Dark, ill ventilated dwelhngs m unhealthy environments, 
such as ary slums, where the only playgrounds children 
have are the sunless and dusty streets, do much to spread 
tuberculosis Large famihes hve m the minimum of space, 
and the houses are often damp as well as dark and airless 
It ism such surroundings, alien to good hygiene, that disease 
runs not, because mental and physical stamina arc lowered 
Quality as well as quantity is required m the diet m order 
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to keep the body resources at par Regular meals of good 
plam food, properly balanced and wcU cooked, are the chief 
essentials for the tuberculous person , missed meals and 
sketchy meals mean under-notmshment Unsuitable diet, 
lackmg m fats and viiamins, promotes the onset of tuber- 
culosis by reducing those inherent resources which are 
summed up in the word * resistance ' 

Certam trades arc said to be espeaally prone to tubercu- 
losis, chiefly those which are dusty and those which expose 
the worker to severe climatic conditions Masons, quarry- 
men, and workers in asbestos factories and on sugar planta 
tions tend to suffer from various forms of chest diseases, 
all of which come under a common heading of ‘ pneumo 
coniosis ’ These predispose to tuberculosis, and are dealt 
with m a little more detail m a later chapter 
Long hours of work, foUowed in many cases by a journey 
m tram, ’bus, or tram, leave little time for leisure Such 
leisure tune as is available is often spent injudiaously m 
stufly aoemas, crowded dance halls, and public houses, in 
an atmosphere of smoke and stale air Rest, fresh air, and 
eserrisc graded to the physique of the individual are 
the antidotes to such conditions of life and work which act 
as a threat to good general health 

There is htUe doubt that prolonged mental strain is a 
contributory factor to tuberculosis Enquiries into the 
history of^ses admitted to sanatona will often reveal that 
a long period of anxiety has existed This may be due to 
family difliculties, unhappmess at work or at home, mdi- 
ndual mental conflict m the state called * psychoneurosis 
or fear about employment, with the resultant loss of income 
to the patient and his dependents 
Pregnancy may have a hamiful effect on a latent focus, 
but It IS not a predisposing flictor of tuberculosis Many 
doaors agree that it is wiser for a woman who has had 
tuberculosis not to have children, but if she so desires, 
that a penod of not less than two years after the arrest of 
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the disease should elapse before commencement of pregnancy 
There js a saying that appears to have the backing of exper 
icnce j It is that a woman recovered &om pulmonary tuber- 
culosis can survive one pregnancy, she may survive two 
pregnancies , she seldom survives three pregnancies 
Strict medical supervision should be given during the ante- 
natal penod, and for at least six months afterwards In 
addition to tins, the expectant mother should observe regular 
periods of rest daily The normal post natal penod m bed 
should be extended by at least one month, and monthly 
radiographs of the chest should be continued for su to nme 
months afterwards Should on active lesion be diagnosed 
after the pauent has become pregnant, the degree of activity 
and length of tune to elapse before confinement snll decide 
whether or not the pregnancy should be termmated In 
the case of a toxic patient with a pregnancy of less than two 
month’s duration, it should be terminated surgically by 
dilatation and curettage, but in the case of one of two to eight 
months’ durauoa and tmid acovjty the pauent may be allowed 
to go to full term Should the pauent wish the pregnancy 
to continue against medical advice n will be necessary to 
secure early control of the lung lesion by inducing an aru- 
fioal pneumothorax on the afltctcd side, and/ot crushing 
the phrenic nerve, combined with absolute rest antenataliy 
After confinement the pauent should continue to have 
absolute rest for three to six weeks, with one pillow and 
the foot of the bed elevated , this helps to keep the diaphragm 
raised To faahtatc utenne drainage the blocks should be 
removed for one hour twice a day If it is not possible to 
control the lesion by collapse therapy us progress must be 
closely observed , Jf it does not extend it may be possible 
to let pregnancy continue and mduce labour at thirty four 
weeks, but if it does extend, termmauon by hysterotomy 
may have to be resorted to 

A child born m a sanatorium should be removed im- 
mediately after birth and should be bottle fed 
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CHAPTER II 

THE BACILLUS AND VARIATIONS 
OF THE DISEASE 

The great Greek physiaan, Hippocrates, recognized the 
disease more than two thousand years ago, and described 
us typical features It was not until 1865, however, that 
VilIemiQ, a French physiaan, demonstrated by inoculating 
suscepuble animals with tuberculous material that the 
disease was speaiic and infecuous, and it remained for 
Robert Koch, a German dortor, u 1882, to prove that the 
tubercle bacillus only, whidi he successfully culuvated on 
an artihoal medium, was the cause of the disease This 
discovety by Koch of Che causative agent, sometimes called 
the ' Koch baallus was undoubtedly the most important 
event in the study of the disease Another important event 
was the introduction of the stethoscope by a Frenchman 
named Loennec, m the year iSrp This enabled physicians 
to hear more clearly abnormal souiuls in the chest and was 
a great step towards the earher diagnosis of cases 

The recogiuzed types are four in number (i) Human 
type , (2) Bovine type , (3) Avian type , (4) Pisane type 
The human type is found extensively in man under 
natural conditions, and is sometimes found in domestic 
animals By experimental inoculation u can cause disease 
m certain susceptible animals 
The bovine type is found in cattle and may be transmitted 
to man by milk from an infected herd By their growth 
m culmre medium end the moculation of suscepQble animals 
It is possible to differentiate the human and bovine types 
For example, the rabbit is susceptible to the bovine type 
and relatively immune to the human type, while the guinea- 
pig is suscepuble to both 
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The avian and piscine types attack birds and fish rcspec- 
ti\ ely and have httle known reference to human tuberculosis 

Human pulmonary tuberculosis due to anan tubercle 
baalli IS rare, though a few cases have been reported, both 
in this country and abroad A case of pulmonary tubcrcu* 
losjs showing suffiaeni evidence to regard the causative 
agent as the avian tubercle baallus was reported in this 
country in 1942 (Bradbury and Young) Dunog the ten 
to twelve years prior to his illness the patient had bred over 
one hundred budgengars, also he had been m the habit 
of taking a raw egg beaten up m milk each day for several 
years Raw eggs have been found to contain living avian 
tubercle baalli (Feldman, 1938) The patient is reported 
to have responded to avian tuberculin, but not to human 
tuberculin 

Under imcTOscopica) eiaounauon tbe bacillus presents a 
slender rod>shaped appearance, it is about 5;> in length, 
straight or slightly curved, and 1$ of uniform thickness 
There is no charactensuc * grouping ' as seen in some types 
of baalli, nor does it show movement It is cm eloped by a 
* fatty ’ covenng which enables it to retain the r^ stain, 
known as catbol fuchsine, used for detecuon m laboratory 
tests It IS distinguished from other baalli by its staining 
properties , it is charaaensuc that it ” takes the stain with 
difficulty and retains it with tenaoty ” Its resistance to 
aad after staining has earned for it the name of ‘ aad fast 
baaiU * 

To produce tuberculosis the baallus must find a home in 
a human or animal body Once it has found suitable soil 
it reproduces rapidly if 11 is not destroyed by inherent of 
acquired resistance in the human body Outside the body 
the baallus can exist, but does not reproduce itself Expos- 
ure to direct sunlight is said to kill it in a very few minutes , 
caibobc, mixed with infected sputum, tenders it sterile in 
five to ten minutes Should 9 person suffering from active 
tuberculosis spit m ilic street, the fluid part of the sputum 
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Will soon dry up, leaving a particle of dust Tlus dust may 
contain many tubercle baalh, which he dormant, but ready 
to revive as soon as they come in contact with moisture 
They may remam alite in the dark, dusty places for many 
days, the ‘ fany ’ envelope surrounding them acung as a 
protection against harmful agents, so that they show great 
resistance to destrucuon 

Post-mortem examinations have revealed that in most 
avihzed communiues the majority of the inhabitants have, 
at some period m their lives, been infected by tuberculosis 
On the other hand, examinations on soUbom children and 
those who have died m eatiy infancy hav e shown no evidence 
of tuberculosis, so one must conclude that infection is not 
hereditary, but 13 acquired in later life Although many 
people become infected, comparatively few suffer any incon- 
venience and fewer still develop acuve disease This is 
because they possess immunity, natural or acquired, or both 

By immumty is meant the ability of the body to control the 
harmful activities of invading organisms , natural immunity 
1$ the power of resistance with which one is born Acquired 
unmumey is the power of resistance which develops in the 
body resulting from actual contact with the disease This 
lias been developed in most avilized commumues because 
many generations have lived m areas where the disease is 
endemic It is lacking in many coloured races as they 
have not been m contact with it for more than nvo or three 
generations, wiili the result that infection usually means 
progressive and fatal disease Towm and aty dwellers are 
more exposed to infection than are those who live in country 
districts because the chances of contact with acuve disease 
are greater , this does not mean that the death-rate in towns 
is higher, but rather the reverse It is possible that pro- 
longed exposure to innumerable mfecuons has increased the 
immunitj of the town-dweller A falling death rate has 
been noted m countries where industnahraiion is of long 
standing , m those where mdustnaliration is actively 
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progressiw the rate is stated to be noticeably rising, 
where there is no change industnally the mortahey remains 
almost stationary 

During the lit fifty years the incidence of tuberculosis 
in Great Britain has shown a steady decline, with the cxcep- 
aon of the two war periods, 1914-18 and J939-45, when 
there was o marked mcrease 10 the number of cases reported 
In the recent European war lad: of fresh air due to black-out 
conditions and sleepmg m ait-iaid shelters caused much 
physical and emouonai stress, this greatly lowered the 
resistance of the avil population, while coincident overcrowd- 
mg made contact uifccDon almost impossible to avoid 

Such increase in the inadence of tuberculosis in war-timc 
has called for measures to combat it , these measures may 
have effects mth benefits in years to come Thus factory 
medical services have improved and it is now possible for 
employees to consult a nurse ot welfare worker and to see 
the works medical ofiicer Minianire mass radiography, too, 
has proved a valuable asset in the diagnosis of the early 
case This was insututed as 0 result of the recom- 
mendations of the Medical Research “ Committee on 
Tuberculosis in War-time”, under the chairmanship of 
Lord Dawson, and which were set out m the 
Govenunent Circular 266/T Any person whose miniature 
radiograph is not satisfacttwy has a large film taken, and if 
it shows evidence of disease full cluneal investigauon is 
carried out and appropriate treatment is arranged The 
Committee also recommended a scale of treatment and 
family allowances for those who might be rchabihtated to 
take their place agam in normal industry Tuberculosis 
physicians hope that these allowances, which were granted 
as a war-time measure, will be maintained and even mcrcascd 
in the future 
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CHAPTER in 
MORBID ANATOMY 

'Hiere arc three ways by which the tubercle baollus can 
enter the human body (i) Inhalation , (2) Ingesuon , (3) 
Inoculation. 

1 Inhalatton of infected dust or sputum from an infected 
person by, for example, careless coughmg and spitting is 
the most frequent method of infection. 

2 Infection by tngesnon may be caused by dnnkmg 
infected milk, by swallowing sputum, and by the careless 
use of crockery and cutlery which has not been stenlized 
after use by a sputum>po$iuve case Food left on the 
dishes of 8purum*positiTe cases can be highly infectious 
It follows that it is possible for food to become infected by 
a nurse who omits to wash her hands after making beds, 
domg dressings, and bed^pan rounds 

3 Infccuon by tnoailauon through a cut or abrasion of 
the skm is rare, although pathologists arc liable to contraa 
tuberculous wans The germ may enter the body through 
infected tonsils or teeth or by smus infection, but such 
happenings arc rare 

On examination, an organ which is the site of tuberculosis 
shows small translucent nodules , under microscopical exam- 
ination these nodules are seen to be made up of a number 
of small tubercles, embedded m suiroundmg tissues The 
size and shape of a nodule vary the average is like a large 
pm bead and of spheroidal shape If a tubercle is cut 
across, a firm yellow or greyish surface is presented , where 
the size IS larger than a pin-head a soft cheesy centre or a 
bead of pus may be seen The following descnption 
will help the reader to visualize the structure of a tubercle 
iPig i) 
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a Central zone In thu zone are found the baalli , the 
effects of their irritation are shown by an exudate which is 
a discharge of fluid from the surrounding tissues A few 
cells possessing several nuclei and called ‘giant cells’ are 
found in this region 

b Middle zone Here are found a number of single 
nucleated cells, oval in shape, placed round the exudate 
and ‘ giant tells These ate called ‘ epithelioid cells and 



are said to be denved from conne«i\-e-u$3ue cells in tlic 
namey of the onginal tmtauoit 
The middle and central zones consutute the first response 
of the tissues to invasion by the tubercle bacillus 
e Outer zone . A layer of lymphocytes, denved from the 
blood and lymph streams, is found here Each cell is 
small and rounded, and is supported by a network of connec- 
tive-tissue fibres This network forms a framework for 
the whole tubercle It consists of small cells witli nuclei, 
from the ends of which long fibnls find ihcir way to the 
surrounding tissue Fibroblasts, from which fibrous tissue 
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cells onginate, will develop m this layer ifthercjs a protective 
response 

A group of such tubercles make up the typical tuberculous 
nodule As a result of poor nutrition the tubercle, which 
IS avascular, tends to necrose m the centre, the dead tissue 
forming a ‘ cheesy ’ mass (caseation) This caseous matter 
liquefies, fo rmin g tuberculous pus, which may break through 
the tubercle and find its way to the surface The result is 
an abscess, which is referred to as * cold there bemg none 
of the redness and throbbmg associated with the usual 
abscess of inflammatory ongm The breaking down of a 
tuberculous focus m the lung and the discharge of caseous 
material through the connected bronchus, leads to cavitation 

If the tubercle formation is allowed to contmue an mcreas- 
ing area of healthy tissue wiU become involved m the process 
Necrosis (death of tissue), extensive caseauon, and destruc- 
tion follow Fibtosis may linuc the spread of disease m one 
direction, while extension occurs in another Cellular 
activity may cease at any stage in the tubercle formation 
process The affected area may become completely encap- 
sulated by fibnn, and the lesion contract into a fibrous scar 
extending into the centre 

The whole area of infiltration may become absorbed if 
the caseous process has not gone too far In some cases 
the area of caseation is conterted into a chalky mass by 
imprcgnaaon with lime salts , this process is known as 
‘ caloficauon ’ 

Tuberculosis usually attacks the lungs m adolescents and 
adults, and bones and jomts and lymph glands in children, 
but a tuberculous lesion is liable to occur in any organ of 
the body, in the intestines, peritoneum, kidneys, generauve 
organs, larynx, meninges, and skin (lupus vulgans) These 
infecuons can occur separately or as comphcations of 
pulmonary tuberculosis The usual result of mhalanon of 
tubercle baalli is a lesion m the lung , this may occur m 
any part of the lung, but is m«Kt commonly found in the 
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lower part of the right upper lobe, near the pleura, and is 
known as a ‘ Ghon’s focus ’ {Fig 2) 

Drainage of this lesion along the lymphaucs causes infec- 
tion and enlargement of the lymph-glands around the hiJum 
of the lung The coznbinauoo of primary focus and enla^e- 
ment of glands is known as the ‘ primary complex ’ In a 
great number of cases the pninary lesions, or foa, heal and 
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calafy, though there are cases in which they do not heal, 
but spread and cause cantation When the area m the 
primary focus is extensive the hilar glands may become so 
enlarged as to cause pressure on an adjacent bronchus, 
thereby blocking the air-supply The airless lobe will 
collapse and together with the inflammatory condition in 
the lung will cause a solid pulmonary area to develop Tins 
consolidation may involve the entire lobe {Fig 3) 
Disseminated tuberculosis can occur when the bacilli enter 
the blood-stream through a blood-vessel opened up in a 
tuberculous lesion Disease fa liable to develop m any part 
of the body Post-mortem examinauons reveal that the 
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organs are studded with tubercles , this condition is called 
‘ miliary tuberculosis ’ (Ft? 4) Such cases are rapidly 
fatal , a high percentage of them develop tuberculous memn 
gitis, which IS usually the primary cause of death 
The most common type of tuberculosis m the adult is 
chrome pulmonary tuberculosis, which is characterized by 
gradual destruction of lung Ussue by spreadmg lesions which 
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are both caseous and fibrouc The disease spreads by 
direct extension by the lymphaucs and by the blood stream 
A varying degree of toxamua accompames this condition 
The degree of resistance developed by the patient is 
largely responsible for the course of the disease m any 
individual The process is rapid m many cases, large areas 
of the lung becoming imolved, mothers there is a tendency 
to produce fibrous ussue, which controls and confines the 
disease Thus we can differentiate such forms as broncho- 
pneumome tuberculosis, where caseous patches axe scattered 
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through the lungs, usually jn all lobes, and the massive 
pneumonic type involving one extensive area, e g , consoli- 
dation of a whole lobe There is a liability in both types 
to rapid breaking down of tissue and so to cavity fonnauon. 
These cavities may be too small to show on the X-ray film, 
or 80 large as to involve the greater part of a lobe , most 
adult cases are described as ‘fibrocaseous tuberculosis’ 
{Fig 5), but the term includes forms varying from the very 
acute to the long standing and chronic The most com- 
monly affeaed site at onset is the right subapical region, 
but infection is not confined to this area 
Caseation, bquefaction, cavitauoo, ond fibrosis occur m 
differing proportions It follows that chrome fibroid tuber- 
culosis differs from the acute forms, by the producuon of 
a great amount of fibrous ussue within the actual lesions 
In later stages the fibrosis may cause considerable scarring 
and contraaion of the lung so that respiration becomes 
unpaired 



CHAPTER IV 

ANATOMY OF THE CHEST AND 
MECHANISM OF RESPIRATION 

In order to tmderstand the signs, symptoms, and treatment 
of pulmonary tuberculosis it is essential that the nurse 



fig. 6.— Gonjr franrvotk ct (he chat. l-il. Rib* ; B, i2tb 
donsl vcnebn ; S, Stetaum ; O, Duphn^ 


should be familiar svith the structure of the chest and the 
process of respiration. The follotring diagr ams will serve 
to illustrate the main points in the anatomy of the thorax. 
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Boundaries of the Tlioracic Cavity {Ftg 6) — 
AntcnorJy (in front) the sternum (breast bone) and 
costal cartilages 

Postenorly (behind) the 12 ihoraac or dorsal vertebre 
Laterally (at the sides) the nbs and intercostal muscles 
Belov the diaphragm 
Above the root of the ne^ 



These structures form a bony framework which gives 
shape and solidarity to the chest and serves to protect the 
ihoraac organs {Fig 7) 

Contents of the Thoracic Cavity {Ftg 8) — ^These ate 
the lungs and the space between them, which is known as 
the med-asunum This space contains the lower portion 
ot the ccsophagus and tnuAea, the heart with its great 
blood-iessels, the ihoraac duct, the vagi and the phremc 
nerves, and siinous lymphatic glands 
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Anatomy of Trachea and Bronchi (Ftj* 9)— The 
trachea (or wmd-pipe) is a hollow tube, 4-4} m long and 
t in wide It extends from the larynx to about the level 
of the 5th thoraac vertebra It « composed of 16-20 incom- 
plete nngs of cartilage Postcnoriy each ring is completed 
by a band of fibrous tissue thus the antenor surface is 
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rigid and the posterior soft It is lined with mucous mem- 
brane consisting of ahated epithelium and goblet cells 
The alia (fine bair-like processes) are capable of a ‘ \vavmg ’ 
movement direacd upwards, so that foreign particles, e g , 
dust, are expelled The cemcal trachea is crossed by the 
isthmus of the thyroid, the lobes of the gland lying one on 
cither side of the trachea Immediately behind the trachea 
and parallel to it is the ccsophagus (or gullet) 
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At the levcj of the 5th thoraac vertebra the trachea 
divides to form the nght and left bconcbi (the tight bronchus 
going to the nght lung and the left to the left lung) The 
bronchi are similar in structure to the trachea The nght 
bronchus is l in. m length and wider than the left , on 
entering the lung it subdivides into smaller branches As 
one of these is above the pulmonary artery it is known as 



Ftg ir<— Diagram to abow diruion of lunga into lobea 

the epartenal bronchus , the other branch (as it is below 
the artery) is known as the hypaitenal bronchus , the left 
bronchus is 2 in. in length . it passes below the pulmon- 
ary anery before subdividing, and therefore its branches 
arc hypancTia] 

The Lungs (Fig 10) — These are the true organs of respira- 
tion and are light, spongy, and elastic They are comcal in 
shape, and he one on each side of the thorax, with the heart 
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between Their concave bases rest on the diaphragm and 
their apices extend up towards the root of the neck The 
nght lung IS divided into three {obes> upper, middle, and 
lower , the left into two lobes, upper and lower (Ftg it) 
The left lower lobe is concave on its inner surface to allow 
for the position of the heart, the greater part of which hes 
to the left of the midhne Each lobe is made up of lobules, 
bound together by areolar tissue and supplied with air by 
the ramifications of bronchioles (small bronchi) which ter- 
minate m the alveoli or air-cells Each terminal bronchiole 



opens into s passage — the vestibule — ^Uned with flattened 
endothelial ccUs, and ending in a triangular structure, the 
infundibulum In the waUs of the mfundibulum are the 
air-cells Each alveolus (Ftg 12) is surrounded by a picrus 
of minute capiUsnes which arc the final divisions of the 
artenes The internal appearance of the lungs when magni- 
fied may be likened to a bunch of grapes The close 
proxirmty of the air-cells and capiUanes makes possible the 
mterchange of gases during respirauon, 1 e , through the 
porous walls oxygen is supplied from the alveoli to 
the capillaries, which in return give up their carbon dioxide. 
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Each lung is covered by a double serous membrane, the 
pleura , the inner, or visceral, pleural layer covers the lung 
closely, lying aroimd it and between the lobes , at the hilum 
It IS reflected back to form the outer or parietal layer which 
IS m rontact with the chest wall Between these two layers 
IS a shght exudate which acts as a lubricant and prevents 
friction during breathing the parietal and visceral layers 
are in close contact (apart from the exudate) and the so- 
called pleural space (or pleural cavity) lying between them 
IS therefore onlv a potential one If air or fluid is introduced 
between the layers by pneumothorax or pleural effusion 
the space becomes an actual one 
The right and left pulmonary arteries carry de-oxygenated 
blood to the right and left lungs tespecuvely , these are the 
only aricnes to carry ‘ impure ’ blood the right and left 
pulmonary veins carry re-oxygenated blood from the nght 
and left lungs to the left auncle of the bean for re distnbu 
tion to the body vu the aoru , the pulmonary are the only 
veins to carry ‘ pure ’ blood 
The Diaphragm.— This t$ a strong dome-shaped muscle 
dividing the thorax from the pentoneal cavity it contracts 
and relaxes during respirauon The two halves, right and 
left, are supplied by the nght and left phremc nerves 
Mechanism of Respiration — On mspirauon the dia- 
phragm IS pulled downwards, enlargmg the chest vertically, 
while the Intercostal muscles contract, elevating the ribs 
and sternum The clastic lungs are thus able to flU m the 
mcreased space and so air is drawn into the air passages 
On expiration the diaphragm nses and the mtcrcostal muscles 
relax, and, as the lungs recoil, air is breathed out One 
mspirauon plus one expiration equals one respiration The 
normal respirauon rate m the adult is 17 20 per minute 
Vital Capacity. — ^This is the volume of air that passes 
in and out of the lungs by a forable mspirauon and expira 
uon. The volume is made tip of tidal air (the amount used 
m ordinary quiet breathmg), complemental air (an extra 
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amount taken in by forced msptruion), and supplemental 
air (that which is expeUed by forced expiration) 

Example — 

Tidal air 500 c c 

Complemental air 1500 c c 

Supplemental air 1500 c c 

Vila] capacity Total 3500 c.c 
The means by which vital capacity may be measured is 
described m the chapter on Special Tests 
U B — The lungs are never completely emptied , after 
expiration 1000-1500 cc of residua] air remains 
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CHAPTER V 

SYMPTOMS OF PULMONARY 
TUBERCULOSIS 

Pulmonary tuberculosis is usuall) of insidious onset, and 
lesions may be svell advanced before the patient complains 
of symptoms The early ones, such as cough and Joss of 
appeute, are often so vague as to be oveT]ooJ.ed until the 
disease is well advanced and the patient is really ill The 
early case is often difficult to diagnose except by radio- 
graphy of the chest Not all the following ss-mptoms are 
bl>ely to be found m any one case of ocuve disease, but 
some of them are almost certain to be present (t) Cough 
svith or without sputum , (2) Haunoprysis , (3) Night 
sweats, (4) Pam, (5) Anorexia, (6)I>ysrn(sa, (7) Tachy- 
cardia , (8) Loss of weight , (9) Temperature and fever , 
(to) Lassitude 

Cough and spuMn may be due to other conditions than 
pulmonary niberculosis, such as excessive smoking, catarrh, 
or bronchitis, but they should alna>'S call for special examina- 
tion when they last for more than a month The cough of 
pulmonary tuberculosis is, as a rule, ‘ loose ’ and sputum is 
easily brought up, though there are cases where it is visad 
and calls for great effort for its removal Vomiting some- 
times accompanies the paroxysms of coughing caused by 
this tj^pe of sputum Tubercular or catarrhal laryngitis is 
sometimes the cause ofanimtating and unproductive type of 
Cough, and the laryngeal intlammauon may be maintained 
because of this Unproductive coughs are apt to become a 
habit, therefore as much restraint as possible must be 
practised to suppress them Change of position may cause 
Sputum which has collected in a canty to find its way to the 
brondu, from whence it is e xpec t orated , the cough is often 
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Loss of weight, when accompanied by cough and sputum, 
IS highly suspicious of pulmonary tuberculosis It may 
be due to digesute and mmbohe disturbances, causing 
anorexia, or to insuIRacnt nourishing food or a diet badly 
balanced and lacking in fats and vitamins Under sana* 
torium treatment the appetite tends to improve, but is not 
always followed by an increat>e in weight, owing to the 
inabiLty of the patient to assimilate his food properly An 
increase in weight is regarded as a favourable sign, indicaung 
that the treatment is doing good Routine weighing of 
patients is of great importance and should be earned out at 
regular intervals, both m the sanatonum and, after discharge, 
at the chest clinic or dispensary 
Freer nearly always accompanies active tuberculosis, the 
temperature may be raised two or more degrees without the 
patient being aware of it The elevation occurs usually m 
the evening, the chart showmg what is known as tlie * diurnal 
swing ' The different bvcweco morning and evening 
temperatures often leads to increase as the disease progresses 
Temperature is a valuable indication of the progress, and 
should be recorded with accuracy Fever may be produced 
by toxic absorpuon, pleurisy, spread of disease, ond over> 
exeruon Rcducuon of temperature by rest in bed and fresh 
air indicates that the treatment is having the desired effect 
‘ Inverse ’ temperature — that is, when the morning record- 
ing IS higher than the evening one — is regarded as a very 
unfavourable symptom, mdicaang as a rule the rapid down- 
ward progress of the pauent 
^^a^ylng degrees of lassitude arc found m most cases of 
active tuberculosis due to toxsima 
The treatment of all the above symptoms will be found 
m Chapter VI 
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CHAPTER VI 

TREATAIENT OF PULAtONARY SYMPTOMS 

As detailed m Chatter V, the symptoms of ptilmonary 
tubercxilosis are (i) Cough mth or without sputum, (2) 
Hemoptysis , (3) Night sweats , (4) Pain , (5) Anorexia and 
digestive disturbances , (6)Dyspncea, (7) Tachycardia, (8) 
Loss of weight , (9) Temperature and fever, (10) Lassitude 

I. Cough — If this js persistent, imtatmg, and non- 
productive the patient may be encouraged to suppress it 
Warm dnnlcs will help to allay the imtauon, and lozenges 
such as menthol and blackcurrant, troch. phenol , or troch. 
pot ehlor will soothe the larynx A cough syrup may be 
ordered, especially at night, e g , hoctus sallz or Imctus 
diamorph , or, in some cases, elixir diamorph or syrup 
codeuue phosph. 

If, on the other hand, sputum is present, the cough must 
not be suppressed, but encouraged in order to induce adequate 
expectoration this does not mean that the pauent must 
cough all the time , he should cough when he is consaous 
that sputum needs to be expelled , conunual coughing is 
exhaustmg and useless If the sputum is visad, and expect- 
oration ddhcult, medicmes containmg potassium iodide or 
ammomum carbonate are given three times daily, while a 
hot sahne mixture (sod chlor and sod. bicarb ) given 
immediately on waking 1$ most beneficial Linctus should 
not be given to paueots with this type of cough unless 
specially ordered In some cases the doctor will order one 
dose of a sedative cough mixture at tught to promote sleep 
by prevenung coughmg 

General sanatorium conditions should do much to lessen 
a troublesome cough, which is always increased by lU- 
xentilated rooms and unhygienic surroundings 
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The nurse should remember that after some operations, 
e g jinduction of an artificial pneumothorax orathoracoscopy, 
the patient should be told to try to suppress his cough, while 
after others, eg, thoracoplasty, he must be encouraged to 
cough 

2 Hmmoptysis — ^This term means * spitting of blood ’ , 
the nurse must not confuse jt with ‘ hxmatemesis which 
IS vomiting of blood from the stomach In haunoptysis 
the blood 13 coughed up from the lungs and may vary m 
amount from a teaspoonful to several ounces , if sputum 
IS produced which is stained with blood the patient is said 
to be * staining ’ The amount of blood coughed up must 
be measured Hiemoptysis is alwaj-s the most alarming 
symptom from the patient’s pomi of view , in a hitherto 
undiagnosed case it is the symptom which will send him 
post haste to the doctor even if he has ignored other symp- 
toms such as cough or sputum Id hospital the spicung 
of blood IS no less alamung, and the first duty of the nurse 
IS to reassure the patient She should presene a caltrt and 
qiuec demeanour and try to impress upon the patient that 
It IS a fairly common symptom and not nearly so serious as 
It appears She should prop the pauent up in a comfortable 
position and hold the sputum mug for him while he is 
coughing The Sister or Nurse-m charge should be m 
fonned and she will decide whether the condition of the 
patient warrants a visit from the doctor 

It is doubtful if any measures will stop a hsemopt>'sis and 
It V3 not always desirable that the flow of blood should be 
dammed, otherwise the lungs may become logged with the 
fluid. Particularly from the psychological point of view 
something should be done, and it is customary to give an 
mtramuscular injeeuon of calaum gluconate or colloidal 
calcium 5-10 c c , or an injection of Congo red or vitamin K 
Congo red is given Intravenously, usually by the doctor 
The doctor may order a hypodermic tnjccuon of morphine 
gr 1, to allay amuety and qvueten a restless pauent 
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Large doses of a sedative cough mixture should not be 
given as they tend to dry up secreoons which require to be 
expelled 

The nurse must slay with the patient during an attack 
She should have a bowl of cold water, swabs, and a receiver 
on the locker so that she can clean the pauent’s mouth and 
lips frequently It is important that the patient should not 
think he is in extrems because of this extra attention If 
he questions the nurse as to why she is staying with him 
she should make some excuse, and, if he has ceased to cough, 
may busy herself about the word or talk to him of other 
things As a rule, most patients are apprehensive, whether 
they admit it or not, and will be grateful for the nurse’s 
presence, and take it for granted 

If the bout IS prolonged and more than an ounce or two 
of blood coughed up, the doctor will almost certainly visit 
the patient and he may give an intravenous infection of 
calcium gluconate 5-10 cc Am>l nitnte is sometimes 
ordered , this is contained m a gbss capsule which should 
be wrapped in a piece of gauze or clean handkerchief and 
broken under the pauent’s nose, while he inhales deeply 
Amyl nitnte has one disadvantage m that it is liable to 
cause headache as the blood-prcssure falls 

Ice may be given to suck, and cold compresses and ice- 
bags on the chest are sometimes used, but it is doubtful if 
they have any real value, though the ice-bag may serve to 
keep the pauent snlL 

Durmg an attack and for some nme afterwards the pauent 
should be at absolute rest, and should not be allowed to 
exert himself in any way Diet after an attack need not be 
restneted, the pauent being allowed to take as much as he 
feels he can 

Consupauon may be troublesome foUovvmg bsemoptysis, 
and it IS advisable to give a saline apenent on the following 
monung as this will open the bowels easily and also lower 
the blood pressure 
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3. Night Sweats. — Ordinary sanatonum conditions will 
do much to mitigate this uncomfortable symptotn (more 
properly termed * sleep-sweats as they may oc^ also 
during daytime sleep) The mine should see that fr^sh air is 
adequate during sleep, and that the bedclothes are nathcr 
heavy nor too numerous Belladonna is often ordered to be 
given orally at night Excessive perspirauon will necessi- 
tate sponging and changes of pyjamas and bed-Iineri 

4. Pain. — ^This occurs generally when pleiinsy is present 
or when the lesion is immediately underlying the visceral 
pleura The doctor will order drugs if necessary , ijic treat- 
ment of pleural pain is dealt with elsewhere m this b^ult 

5. Anorexia and Digestive Disturbances. — cause 
of digesuvc disturbances should be ascertained, snd the 
possibility of an intestinal infection kept m mind Minor 
tymptoms such as flatulence or nausea may be dealt wth as 
they anse , hot peppermint will often rebeve the former 
and glucose the latter If vomiting occurs after meals it 1$ 
probable that the paaent 1$ taking too much food and the 
diet should therefore be adjusted Good food is essential 
for the tuberculous patient, but the stomach should never 
be overloaded Some patients bebeve that the moto food 
they take the more rapid will be the cure, and they over- 
eat accordingly A patient who is taking no exeras® does 
not need and cannot assimilate enormous meals , if he tries, 
his stomach rejects the food and more harm than good 
results 

For persistent nausea a dose of sodium bicarbonate will 
usually prove effective Frequent vomiting irrespeCti''® 
the amount of food taken and the times of meals should be 
regarded as a most unfavourable sjTtiptom and shtJuid be 
reported m order that it may be mvestigated 

Abdominal pain is rare and is usually due to flatulence 
unless there is some intestinal infccuon 

Anorexia— loss of appetite— may occur as a result of 
digestive disturbances, ftie patient feelmg too nauseated to 
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eat or being afraid to cat for fear of discomfort The 
appetite will improve when adequate measures have been 
taken to deal with the * indtgesuon ’ Other causes are 
anxiety, lack of excrase (especially when the patient is first 
put to bed after leading an active life), a monotous diet, 
or badly-cooked food Appetite may be stimulated by mist 
gentian before meals, or, if obtainable, ale or stout or some 
aperitif 

If the patient is anamic an uon or strychnine tonic will 
help considerably and the appeme will improve The 
remedies for a monotous diet, poor quahty food, or bafilj- 
cooked or served food are obviousi 

6. Dyspncca. — The nurse should note the degree of 
breathlessness, whether it is always present or only on 
exertion, if u is spasmodic, and ^ it is becoming more acute 

The patient should be supported by pillows m the position 
ui which he finds breathing easiest, and not allowed to exert 
himself Oxygen may be necessary m severe cases Drugs 
which may be ordered by the doctor are ephedrme gr i, 
or Anestan tablets orally, or, tn cases of spasmodic dyspnoea 
due to asthma, a hypodermic mjecuon of adrenalme mm 5 
In many cases the dyspnma is due to pleurisy, the treatment 
of which IS described elsewhere 

7. Tachycardia. — It is likely that this symptom will 
disappear with the rest, providing the chest condition im- 
proves No speaal treatment is necessary unless cardiac 
complicauons are present 

8. Loss of Weight. — A good mixed diet, with meals at 
regular times, will tend to increase weight, providing that 
the chest condition is improving and the patient is free from 
mental strain Nurses should remember that one cannot 
expect a pauent with aenve disease to put on weight In 
some sanatoria only ambulant patients arc weighed , they 
are usually * good chroiucs * or convalescents and can be 
reasonably expected to put on weight or to mflintain a fair 
weight. It IS not desirable to weigh, weekly, those pauents 
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whose condmon is detenorating — a persistent decline in 
weight IS depressing, and the nurse would do well to explain 
to the patient that weighing will not be earned out until he 
IS up and about again because of the exemoo 

9 Feser. — No special treatment is necessary to reduce 
temperature except in hyperpyrexia, ordinary sanatonum 
rigime and treatment for the pulmonary lesion will lessen 
fever 

10 Lassitude. — ^This, again, will respond to sanatonum 
regime Rest m the fresh air, suitable diet, and the requisite 
local treatment will build up the pauent’s resistance and 
reduce the toxtemia which has caused the tiredness 
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CHAPTER VII 

SANATORIUM REGIME 

As fresh air is a very important item m the treatment of 
tuberculosis, the ideal situation for sanatona is in the open 
coimtry, away &om the smoky atmosphere of towns 
Specially situated locahues have not been found to pro- 
duce any dehmte influence on the progress of the disease , 
while m braang climates the patient undoubtedly feels 
better, this might prove a disadvantage m some cases as 
he is liable to over-do his activioes and in consequence 
retard recovery 

The majonty of modem sanatona consist of blocks of 
buildings with operating theatre. X-ray departments, heho- 
therapy department, and wards fully equipped for the 
nursing of cases m need of speaal care, while, in some, 
ambulant cases are housed in chalets m the grounds 

Individual rooms should have pamted walls which can be 
washed, rounded comers to prevent the collection of dust, 
wood or rubber floors easily washed and pohshed, and as 
little fuimture as possible Smgle or double cubicles with 
plenty of air space and admitting the maximum of hgbt are 
found m all modem buildmgs French doors, opeomg on 
to a verandah, are most useful, as beds can be wheeled out 
side if desired Curtains are not advisable as they tend to 
harbour dust Movable screens should be provided for 
each cubicle to ensure privacy for washing, bed bathing, 
and treatment. Ample storage room m built m cupboards 
should be provided Central heating is usually employed 
instead of open fires round whidi pauents are apt to congre- 
gate in cold weather, while the electric fans do much in hot 
weather to add to the comfort of the person who has to 
spend his day m bed 
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5-7 p m Recreatioa, smoking, reading, and radio 
7 p m Supper tone 
9 pJB All ambulant cases m bed 
10 pm Lights out and radios off, except when 
spea^ pemussion is giren by the 
pbysictaa to listen to late programmes 
This is not encouraged, but is permitted 
occasionally 

This scheme is modified by the physician to suit dffTcrent 
cases, but the essential features such as rest hours and meal 
times are not altered It is preferable that all rest houn 
are taken on the bed completely relaxed 
Rest, fresh air, and good food are the three chief essentials 
from which the person undergoing treatment in a sanatoniun 
is expected to denve most benefit , it ss therefore important 
that the nutse sees that the orders of the doaor are earned 
out with regard to all three 

On admission to a sanatorium the patient is put to bed, 
usually on absolute rest, that is he does not get out of bed 
for any purpose whatsoever X ray examinauon is earned 
out by means of a portable apparatus brought to the bed>side 
This period of rest is followed, provided the patient's 
reaction is satisfactory, by one of graduated exerase , that 
is the patient begins to get up, first for a little time in a chair, 
later for toilet purposes, and later suU for one hour in a chair 
Time out of bed is slowly increased until he is up all day 
He IS then allowed to go for a short walk, and the distance 
iS increased by the physician as he thinks fit From 
graduated exercise he is promoted w graduated work, and 
so, very slowly, he resumes a practically normal mode of 
living as far as hours of work and rest are concerned 
Should there be any unsatisfactory reaction to exercise or 
work, such as an increase in temperature, the grade is 
reduced unul it is normal again for a few days 

So far no counter actmg remedy has been discoicrcd for 
tuberculosis, and therefore the treatment is not specific 
There are, of course, dnsgs and chemicals capable of 
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destro>Tag the bacillus, but unfortunately the body tissues 
would be destroyed first if they were used in suffiaent 
strength to be effective 

The two aims of sanatorium treatment are — 

1 To raise and maintain the general resistance of the 
pauent 

2 To promote healing of the lesion and to limit the spread 
of disease by local treatment— collapse therapy 

The feeding of tuberculous patients has long been recog- 
nized as one of the fundamental items m treatment A 
well balanced diet of good plain food, nch in fats and vita- 
mins, is essential Butter, eggs, milk, and cream are all 
good Items of diet, but all cases cannot digest these foods, 
therefore the deficiency must be made up m some other 
way Digestive disturbances and * fickle ’ appetites must 
be catered for , tomes to increase the appeute are usually 
prescribed by the physician and vitanuns may be administered 
in capsule form or as cod-liver oil and malt 

The feeding of the tome pauent is often diScxilt , milk 
and milk foods, white fish, preferably steamed, and meat 
juices are the most used Eggs, baked in custard or raw m 
milk, may be given provided they do not produce gastric 
disturbance All food should be fresh, as bad or tainted 
food may react rapidly on the digcsuon Meals should 
be served hot, as soon as they reach the ward, into dishes 
already clean and heated, and the food neatly served It is 
better to have the pauent ask for a second helping than ha\e 
him nauseated by a heaped plate of food with gravy slopped 
over It A fixed weekly menu should at all costs be avoided 
as the pauents get into the habit of forecasung the next 
day’s meals, so that good food is not appreciated because 
of monotony 

The temperature of the pauent is of great value to the 
physician as an indicauon of the progress of the disease , 
It 13 most important that it is recorded with accuracy 
There are four methods by which the temperature may be 
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taken — in the mouthi rectums axilla, or groin In the oral 
method the thermometer ts pbced beneath the tongue, and 
should remain there for three lo five minutes at least In 
the fi-ctal method ilic tbertnometer is placed m the rectum 
and left there for three minutes at least The rectal method 
is influenced by any infiammaiory condition around the anus, 
and may not always gue a true recording Rectal tempera- 
ture often registers half a degree higher than the oral in 
the same person To take the temperature in the axilla 
or grom the skin must first be rendered free from moisture, 
after which the thennomeier ts placed in the hollow and 
the arm or thigh folded over it against the body Time for 
accurate registenng vanes, but eight to ten mmutes should 
be sufiiaent 

Recording of weight is of equal importance and patients 
should be weighed at regular penods, preferably at the same 
tune of day and wearing as nearly as possible the same doth* 
mg The nurse should record each weight as the patient 
IS weighed, otherwise errors may occur and prove misleading 
Weighing machines should be tested periodically to ascertain 
their accuracy, and pauents should srand perfectly still while 
being weighed, as the slightest movement may cause a vans* 
□on in recording 

Measurement of sputum is another item of importance 
to the physiaan Each pauent is supplied with a sputum 
mug or flask m the morning Into this is placed one ounce 
of disinfectant, usually 1-20 carbohe , the quanuty must 
be definite, otherwise a &ulty measurement is obtained 
Next morning, or sooner if the pauent has copious sputum, 
the whole contents arc empued and measured in ounces, the 
ounce of disinfectant already in the vessel being subtracted 

Not all sanatoria use the same type of mug, but those In 
use should possess a hd, and be easily cleaned and disin- 
fected The tj-pe showm in Fig 13 is made of white enamel 
and has a lid attached, so arrai^cd that the pauent can raise 
It easily with his thumb In a modem sanatorium speaal 
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apparatus, consisting of a steam pressure autoclave, is pro 
vided for the disposal of sputum and the stenittaaon of 
mugs The mugs and contents are placed m the auloclaNC 
and steam pressure is mamtamed at 12 lb for fifteen minutes 
Tlie mugs arc then removed and washed ready for use 
Where tliere is no special apparatus the sputum may be 
emptied m the sluice, provided the sewerage system is saus 
factory, and the mugs boiled m a large vessel for at least one 
hour Flasks need not be boiled provided pure lysol or 
carbohe is used for washing them The type shown in 
Fig X4 IS in most common use It i$ easily emptied and 
cleaned, and should contam a small amount of disinfectant 
Urme and faeces axe disposed of m the usual way, after 
stenlmuon with pure carbolic or lysol AU soiled linen 
should be sosked m disinfectant for several hours before 
laundering If linen handkerchiefs are used they should 
also be disinfected before being sent to the laundry If paper 
ones are used, dean ones are issued daily, the used ones 
collected in a suitable receptacle and sent to the incinerator 
This same pnnaple applies to dressings Under no circum- 
stances should handkerchiefs be used for sputum, this is 
highly dangerous as dried sputum is exceedingly infectious 
In sanatoria everywhere must be spotlessly clean Wards 
should be dusted with a doth wrung out of disinfectant, 
and fioors scrubbed or mopped daily as wcU as swept and 
polished 

The personal cleanbness of the pauent, too, must be 
stressed Patients who are ambulant naturally wash and 
bath themselves, but the nurse must see that this is performed 
as some tend to become careless Bed pauenls must have 
regular washing as well as attenuon to pressure points 

Th- nurse should also pay strict attention to her personal 
deanliness If the simple rules of hygiene are followed, 
such as a daily bath, washmg her hands after anending to 
pauents, teeth dcamng and gaiglmg, there is little danger of 
her ever contracting tuberculosis while employed m sanatoria 
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CHAPTER VIII 

SANATORIUM REGIME: 

SPECIAL METHODS AND REMEDIES 

Tuberculosis, which is a gcaeral disease with local manifes- 
tations, IS treated basicall7 by rest ns already stated, but 
various other methods of treatment are employed in accord- 
ance with individual necessities 
The methods chiefly used are collapse therapy («« Chap- 
ters X, XI), general or local hcLothcrapy, calcium, gold 
salts, and tuberculin Heliotherapy or sunlight treatment 
IS used extensively m sanatoria as well as in general hospitals, 
and has proved beneflaal m nearly all cases of tuberculosis, 
with the excepuoo of the pulmonary case Natural sunlight 
is subsQiured by mercury vapour and carbon arc bmps, 
producing ultra violet ra>$ Two special types of lamp, 
the Finsen and Kromaycr, are used for local treatment 
In general heliotherapy, artilicul or natural, the treatment 
begins gradually , a small poruon of the body is exposed 
daily until the whole body may be exposed with no lU 
effects The first exposure bsts about ten minutes > time 
IS increased daily and the patient may spend hours in the 
sunlight eventually The physician usually deadcs the umc 
of exposure as well as the distance from the lamp, which 
IS as a rule two or three feet 

Local treatment by artificial sunlight is earned out by one 
of the specnl lamps mentioned, which focus the light rays 
on to a small area of the skm The onginal of this type of 
lamp was first evolved m 1893 by a Darush professor named 
Finsen It has been in use in some hospitals in this country 
for many years, but as it is costly to mstal it u unfortunately 
found only m a few of our hospiUb A more recent ediuon 
of the Fmsen light is now used with good effect With the 
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exception of the carbons^ whidi are placed differently, this 
lamp, called the Lomholt Lamp, is very similar to the 
onginal Finsen A speaal device makes it possible for the 
applicator to be left under pressure on the lesion without 
constant attention Various types of apphcators are used 
with this lamp, and such rays as are of no therapeutic value 
are absorbed by solutions of copper or cobalt sulphate, or 
by distilled \vater 

The Kfomayer lamp, less expensive than the Finsen or 
Lomholt, is also used extensively m the local treatment of 
slun diseases, including lupus The applicator is firmly 
pressed on the skin area under treatment , this causes 
anzemia of the area, thus allowing the rays to penetrate more 
deeply The lamp produces powerful ultra violet rays and 
exposure may cause severe reaction to superficial tissues, 
great care must therefore be exemsed in its application, 
and the physician’s mstruettoos closely adhered to Certain 
dangers are of course associated with the administrauon of 
artificial bght, and it is most important that the treatment 
should never be earned out without instnictions from a 
physician Tmtcd gbsses must be worn by everyone m 
the room where light treatment is earned out, as exposure 
of the eyes often leads to the development of severe 
con;unctinQs, and even cataract in cases of prolonged 
exposure 

The majority of cases of glandular tuberculosis react 
favourably to light treatment , the pauent can have either 
local or general treatment or both for this condiuon In 
cases of early tuberculosis of bones and jomts excellent 
results have been abcamed from prolonged treatment, but 
m chronic cases the results are not so good 

Abdominal tuberculosis, too, has reacted very well to 
prolonged treatment, the patient’s general eonditioii bemg 
much improved and his weight increased In long standing 
conditions mth possibly discharging sinuses the treatment 
must be earned out over a long penod before results arc 
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obtained, and calls for great pauence on the part of the 
patient 

In the treatment of lupus hdiothetapy has proved most 
effective, long exposures are given at short distances 

Heliotherapy is not commonly used in pulmonary tuber 
culosis as it is liable to * light up ’ healed lesions in the lung , 
owing to this It IS of great importance to note any cough or 
sputum developed by surgical cases undergoing light treat 
ment 

The heliotherapy department is usually in charge of a 
person fully qualified m the use of this type of treatment, so 
It IS not necessary to go into detail here about the care of 
lamps and equipment used 

Calaum is extensively used in the treatment of tubercu 
losis, and may be given orally m doses of one teaspoonful 
tluec tunes a day or by intravenous iniccuon in a solution of 
chloride, or intramuscularly in the form of one of the 
proprietary preparauons * Kalzana tablets may be given 
to the patient to suck There is not much evidence to prove 
that calaum treatment produces good results, but it is 
probable that prolonged ueatmem dots lead to some im 
provement in the subacute or chronic case of pulmonary 
tuberculosis 

There is still much difference of opinion regarding the 
use of gold salts for tuberculosis Occasionally a posiuvc 
sputum case will rapidly become negative after or during 
a course of gold, and it is stated that it causes an increase in 
the fibrous tissue around the lesion, but ic is not a cure 
for the disease 

The method of admimsuation is by intramuscular or 
intravenous injection, the salts being dissolved m distilled 
water 

Severe reactions occur m some cases undergomg gold 
therapy , these are toxiC complications such as albuminuria, 
dcrmatius, fever, and gastro-intesunal disturbances, in 
some cases there may be nausea, loss of appetite diarrhcca. 
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and vomiting The nurse must watch for any of the re- 
aaions and report to the physician, who will decide whether 
or not to continue with the oiuise A specimen of urine is 
obtained before the cou«e is begun, and rested , this is 
done after each injection The presence of albumin is an 
unfavourable sign, and if it is persistent the course will be 
stopped Generous amounts of glucose should be admm 
istered on the day following each injection, this may help 
to prc%ent comphcations 

Used as a treatment for tuberculosis, tuberculin has no: 
proved to be beneficial Its most important use is as a test 
for detecting the infection of tuberculosis It does not 
distinguish between infection and disease, but is of value 
m determining the amount of tuberculous infection in a 
community Tuberculin is derived from cultures of tubercle 
baaUi gre^vn on syntheuc medium The various tests are 
dealt with in a later chapter 

Another vaccine prepared from h\mg tubercle baciUi 
which are grotvn artidaally and repeatedly transferred from 
one culture medium ro another, is known as B C C -> 
Baalle Calmecte*Gu^nn After many ' generauons * the 
bacilli lose their virulence, and when injected into the human 
body confer a degree of increased resistance to the disease. 
On ilie Continent and in the USA it has been used 
extensively, and good results have been reported, though 
It IS mamtained that severe local reacuons Iiave occurred m 
some cases 

The tragic occurrence at Lubeclc, in Germany, when a 
group of children were erroneously injected with the ordinary 
virulent bacali, caused a set back m us use This error 
must not be atmbuted to the vaceme itself For fuller 
details sec a bter clapter 
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CHAPTOl IX 

THE PSYCHOLOGICAL ASPECT OF 
TUBERCULOSIS 

Psychology (from two Greek words, psyche — nund, and 
logos — saencc) means the study of the mind, and is now 
beginning to take its place in general medicine In the past 
It lias leceired loo little attention, yet it is a most important 
aspect in all illnesses, and the panent may benefit to a 
marked degree if he is treated psychologically as well as 
physically 

To give the pauent the best that modem medicane can 
provide it is essential that all physicians possess a knowledge 
of psychology and apply it to practice This does not mean 
that all mescal personnel must be fuUy>fiedged psychia* 
msts, but an elementary knowledge of the subject appbed 
where necessary will show encouraging rtsults On obsem* 
Qon It will be noticed that the patients of the physician who 
IS interested in the psychological aspen of his cases as well 
as the physical, show more hopefulness and do not * brood ' 
over their illness This ‘ broodmg ’, if unchecked, will 
lead to mtrospection, chiefly morbid, and may end up in 
depression — even suiade 

If raembm of the medical and nursing staff of the sana- 
tonum would interest themselves m the reaoions of patients 
who have been ill mentally as well as physically and after 
proper treatment have recovered and returned to normal 
life, and put the knowledge gamed mto practice, they would 
be doing a great service to all suffenng humanity 

In a nurse the need for a psydiological training is of vital 
importance if she is to understand the patients, to treat them 
individually, to learn the an of adapting herself to ihcir 
different temperaments, and to obtain their confidence and 
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respect In every ward there are patients who are difficult 
to get on with and arc prone to grumbbng, but they can be 
treated as easily as the people who are pleased with every- 
thing if a little tact and common sense is used 
The nurse must be pleasant at all tunes, and willing to 
listen to all the patient wishes to say, no matter how bonng 
It may be By so doing she will make each patient feel that 
at least someone is interested m his case In return she 
can give advice regarding behaviour and encouragement to 
comply with hospital routine It is more successful to 
appeal to better ludgemenc than to enforce rules The 
‘ personal touch * is vitally important in dealmg with all ill 
people A good nurse is capable of malong each patient 
feel that be is being treated as an individual and allows no 
suspiaon of favountism to prevail 
Psychology can therefore play a prominent part m the 
patient’s progress towards recovery, for even m these days 
of ' enlighteomeot ’ there are many of the lay public to 
whom the mere suspiaon of tuberculosis suggests that the 
sufferer is ‘ doomed ’ and is to be avoided at all costs Indi- 
vidual feelings can well be imagmed when a person is told 
that he is suffering from tuberculosis and that a penod of 
treatment m a sanatonum is necessary There is often a 
great deal of mental shock, foUowcd by morbid mtrospecuon, 
which, if neglected, tends to lower the resistance and no 
amount of physical rest will re-estabhsh this To alleviate 
the depression we must first know the cause , should this be 
chiefly worry over health, the physiaan can do much to help 
by explaining the mdividual physical condiuon and givmg 
reasons for prolonged rest or speoaliaed treatment and the 
benefits to be expected This will often produce a degree of 
hopefulness to replace despair that svas totally un;usuSed 
The nursmg staff can help to maintain such hopefulness m 
patients by going about their duties cheerfully and dealing 
wTth those little things liable to assume enormous proportions 
A tvord of encouragement can alter a whole outlook 
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Pauenis undergoing prolonged rest should, where at all 
possible, be allowed to feed and svash themselves, as other- 
mse a feeling of helplessness tends to ensue Readmg should 
be encouraged, and light divetstonal therapy can cause the 
time to pass more quickly Rug-making, weaving on small 
hand looms, embroidery, and kmcung are now popular with 
both sexes If work is exhibited and prizes awarded, the 
interest is increased by introducmg a compeuuvc spirit 

Very ill people and those on absolute rest, and therefore 
not allowed up for any purpose whatsoever, must have all 
wants attended to by the nurse — blanket-baths, daily washing, 
teeth-dcaning, and gargling Often such people have to be 
fed as well All these duties must be earned out without 
any suggestion of haste, as it is so easy for them to feel that 
they are being a nuisance and taking up too much of the 
nurse’s tune 

In sanatoria eaeh patient is usually provided with a bell 
which he may ring m an emergency Often pauents wiU 
ring bells for triding reasons, but it is the duty of the nurse 
to answer all bells and not |ust to say “ Oh I that’s old So* 
and-So, he’s always naging for nothing ” The one occasion 
on which she docs not answer quickly may be the tunc 
of importance It may only be to pick up his newspaper 
from the floor, or to hand him something that he could qiatc 
easily have got for hunself, but even so the bell must be 
answered and the request dealt with cheerfully and willingly 

In the majonty of modem sanatoria the ^va^ds are made 
up of single and double cubicles It u important that the 
people sharing a double cubicle are congemal to each otlicr, 
as otherwise a strained atmosphere may result which will 
ulumately retard recovery of the individuab concerned 
Unsuitable companions should therefore be separated 
Smgle cubicles are used for the very ill cases chiefly, but 
there are many people who prefer to be alone, and if possible 
this wish should be granted On the other hand it is unwise 
to have a depressed patient too much on his own, and better 
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to find him a suitable compamon who will prevent him from 
having too much time for morbid mirospecuon. 

Visitors do much to cheer the patient who spends all or 
most of the day in bed, and provided they do not mterfere 
ivith w’ard rouune— that is, with meals, rest hours, and 
treatment — and do not tire the patient imduly, they should 
be encouraged as much as possible A feelmg of hope and 
encouragement is often mcrcased by visits from ambulant 
patients who have been transferred from the hospital blocks 
to the sanatorium or convalescent sections Apart from 
being an ‘ outside ' interest, these pauents are only too glad 
to relate how ill they have been, how high their temperature 
bad risen, and so on, thus causing the bed>patient to think 
“ Well, he was more ill than I am, and look at him now ! ” 

In many sanatoria, lectures are pven to patients by the 
physiaana and relayed through loud*spcakers or earphones 
to bed-patients This is an esceUest practice as tt helps 
the patient to understand more about the disease and to 
dispel many of the morbid ideas he may have possessed on 
adnussion to the sanatorium 

Rehabihtation, which is fully described m the last chapter, 
plays a great part in the recovery of the pauent from a 
psychological point of view 

The scheme in existence at Papwonh Village Settlement 
m Cambridgeshire, England, is a splendid eitamplc, because 
not only is the panent given employment, but he is enabled 
to learn a suitable trade should it not be advisable for him 
to return to his former 00c If he so wishes he can obtain 
a house in the village where he can live with his family the 
life of a normal atizen, and work under medical supervision, 
secure in the knowledge that, should he have a ‘ breakdown ’ 
at some later date, he will be cared for in the hospital, while 
his lob will remam open for him on his return This know- 
ledge imdoubtedly helps hts progress towards recovery, as 
the problem of unemployment and all the economic womes 
It entails will not arise. 
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CHAPTER X 

COLLAPSE THERAPY 

All tuberculous lesions require general body rest if be^ibng 
IS to take place, it is therefore the basis of all sanatorium or 
special treatment As it Js impossible for a pauent to rest 
a lung completely, procedures to obtain local rest for the 
affected lung rnay be advisable The doctor in charge tviU 
deade if the case is a suitable one for collapse therapy and 
which form of collapse will be likely to prove most beneficial, 
and will always be prepared if one method fails to try another 
Thetwous methods available are Artificial pneumothorax , 
Adhesion section , Oleothorax , Pneumoperitoneum , 
Phrenic paralysis , Phrenic evulsion , Extrapleural poeumo* 
thorax , Extrapleural poeumolysis , Tlioncoplasty , and 
Cavity drainage (Monaldi) The method of choice »s 
artifioa] pneumothorax, which can be most successful m 
selected cases, causes htde discomfort to the patient, and 
requires no elaborate apparatus 

Artificial Pneumothorax. — 

Indicoiiom — 

1 Early unilateral disease which is not responding to 
bed-rest 

2 Bilateral disease, providmg that one lung is only shghtly 
affected If necessary, a bilateral pneumothorax may be 
performed, beginning as a rule with the more severely 
affected lung 

3 Cases of btemoptysis, if bleeding persists, providing 
that the lung from which the blood is coming can be deter- 
rmned 

4 Cases of tuberculous pleural effusion, where fluid may 
be withdrawn and air mtioduced m its place (‘ air-teplace- 
pient ’) 
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5 Some cases of localized tuberculous pneumonia 

6 Pregnancy — if the woman is to be allowed to go to 
‘ full-term * an artifiaal pneumothorax will safeguard a 
slightly affected lung, by preventing undue stram 

Principle — K known amount of air is mtroduced into the 
pleural cavity by a speaal apparatu8> and refills of air ate 
gi\en at suitable intervals, thus forming an ‘ air cushion’ 
This air cushion rests the lung by restnetmg its expansion 
and allowing the diseased area to contract 

There are various kmds of pneumothorax apparatus on the 
market (e g , the LiUmgston Pearson, working with syphon 
bottles. Chandler’s apparatus, Heaf’s portable apparatus. 


© 
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and Maxwell’s portable box), but the pnnpple is the same 
m all of them , i e , they allow air to enter the pleural cavity 
without pressure The au* is not pumped or forced in, but 
the patients draw it in with each mspnation Every nurse 
should familiarize herself with the type of apparatus m use 
at her own hospital so that she can keep it in good working 
order and assist the doctor during the actual procedure 
Lay-out of trolley Top shelf — Sterile induction needle 
(there are annous types, one of which is illustrated m 
15) , a 2-c c hypodermic synnge and assorted needles , 
methylated ether , methylated spun , lodme, sterile water, 
novocam 2 per cent , a bowl of stenle swabs and a towel , 
collodion , and the ‘ A J ’ apparatus Louer shelf— fi 
rcceivcrfordirtyswabs, a sedative cough syrup, astunulant, 
a medteme gbss , a writing pad or special A P card 
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Procedure — No speaal prepaiation is necessary for the 
patienti though some doctors like an injection of morphine 
to be given half-an hour before the induction The nurse 
closes svmdows and doors and screens off the patient if he 
IS not m a smgle room. She then removes foe piucnt’s 
pyjama coat and all the pillows, wifo the exception of one 
which she places beneath the patient’s chest as he hes on 
his side , the side of the chest to be operated on is uppermost 
and the arm on that side is kept well out of the way of the 
operator A suitable area of the chest is then cleansed m 
the usual way (The nurse will reassure the patient, and 
if he has a cough she may give him a dose of scdauve cough 
mixture to prevent coughing dunng die operation ) Taking 
all aseptic precauuons, the doctor pbces a sterile towel over 
the pauent and inje«s a local aii'esfoetic between nvo of the 
nbs (If the novocain is contained in a rubber capped 
bottle, it 1$ imporune that the nurse should see that there is 
a special needle kept for insmion into it and a fresh one used 
for injection into the pauent, a needle is blunted when 
pushed into rubber ) The doctor then connects the special 
pneumothorax needle to the apparatus by rubber tubmg, 
uinoduces the needle into foe pleutal cavity, removes foe 
stylet, turns the stopcock, and reads the intrapleural pressures 
shown on foe manometer The pressure in foe pleural 
cavity should be negative The apparatus is switched on 
and the pauent instructed to breath naturally, mr will then 
pass m slowly After too c c. have been given the apparatus 
IS smtehed off and the pressures taken again , if still negauve 
a httle more air is given, 150-300 cc are given at foe 
induction 

The nurse records the initial pressure, amount of air 
given, and the final pressure The doctor withdraws foe 
needle, cleanses foe skm, and seals foe punaure with 
collodion Following an inducuon, the duties of foe nurse 
are important She should instruct the pauent to lie soil, 
place a pillow beneath his head and cover him ivarmly 
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A hot dnnfc will be appreciated After half-an-hotir she 
should help the patient to sit up if he wishes to do so, and 
arrange his pillows comfortably He should be on absolute 
rest writing, handicraft, and smoking should be forbidden 
for that day at least and for as much longer as the doaor 
deems advisable A sedative cough mixture is often given 
p r n for the first few days If the lung has inadvertently 
been pricked by the needle there may be a little blood- 
stamed sputum as a rule this is of no consequence and 
the patient should be reassured on that point by the 
nurse 

In mediate C<MH^>/jcariens — 

1 Ait embolism this is due to the needle havmg pene- 
trated the lung and havmg possibly punctured a pulmonary 
vem and bronchus Air passes into the cireulauon, and 
the patient may faint or show signs of paral>sis Death 
may take place immediately or within a week, or the symp- 
toms may subside and the pauent recover 

2 PUurd shock this is believed to be due to hyper- 
sensitivity of the pleura The patient may faint or have 
an epileptiform seizure This compbeauon is said to be 
prevented by adequate amrsthetizauon of the pleura 

Both these complications, especially the second, are happily 
scry rare 

Later Complications — 

Pleural effusion this occurs in over a third of all patients 
If the effusion is very small it may not give nse to any 
symptoms and only be recognized by * screening ’ or X-ray 
examination , it is not necessarily harmful and may serve 
to keep the lung at rest Refills may not be needed until 
the fluid has absorbed 

A larger effusion may cause dyspntca and general malaise, 
m which case fluid may need to be aspirated and the artifiaal 
pneumothorax may or may not be re-established Details 
of the treatment of pleural effusion are given in the chapter 
on CoMpucATiovs OF Pulmonary Tuberculosis 
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Refills — The technique for refills is simtlor to that for 
inductions as fat as the nurse is concerned She should 
record on the card the details as before The needle used 
may be a different one, either Saugmann’s refill needle 
{Fig i6) or the Alorland needle {Pig 17) according to the 
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doctor’s preference There should be no danger of damag 
ing the lung at a refill because there is now a definite space 
between the Ia>ers of pleura The first refill u given on 
the day following the induction, rather more air being intro- 
duced The paaent may resume his normal position in bed 
immediately afterwards, but should be helped by the nurse 
and made comfortable The ncii day no refill is necessary , 
the following day one will be given , after the second refill 
two days are allowed to elapse before foe next one 

The patient is usually * screened ’ and an X-ray picture 
taken after about xoooc c of wr in all have been given, when 
the appearance of foe lung will dcternune foe amount and 
frequency of subsequent refills Some doctors omit the local 
anasthetic after foe first few days 
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The length of time the patient is kept m bed depends on 
his general condition and the wishes of the doctor In the 
opimon of the wnters it appears that there is less nsk of 
an effusion if the patient is kept at rest for some weeks 
An artiiiaal pneumothorax may be maintained for months 
or years, and the pauent may m due course resume his 
employment and contmue to have refills at regular intervals 
Periodic X-ray and routme exanunauons are essential 
During the course of an artificial pneumothorax a medi- 
astinal hernia may occur this is a protrusion of the pleura 
across the mediastinum to the other side of the thorax 
Usually It contams no air and no anatomical structures as 
in hetmai m other regions as a rule, it reduces itself 
spontaneously 

Adhesion Section —Adhesions are bands of fibrous 
tissue radiating from the lung and causing it to adhere to 
the chest wall Their presence may mean failure of an 
artificial pneumothorax if they ate situated m such a 
posmon tlut the diseased part of the lung is prevented from 
coUapsmg Modern surgical methods can, m many cases, 
overcome this drawback and convert an inadequate pneumo- 
thorax into a ‘ selective ’ collapse 
Preparation of the Patient — refill (slightly larger than 
usual) is given shortly before operation The patient’s 
skm IS prepared m the customary manner, the whole of the 
affected side of the chest bemg shaved The final apphea- 
tioa may be of iodine, picric aad, or Banne as ordered 
Enemata, pur^tion, and starvation are considered unneces- 
sary by most surgeons, as the operation is performed under 
local anesthetic Premedication is giten half an-hour or 
one hour beforehand, the miecuon commonlj favoured 
being omnopon gr J with scopolamme gr yio, some sur- 
geons like this to be preceded by nembutal gr l} 

Procedure — ^The patient lies on the operaung table m the 
lateral position with the side to be operated upon uppermost 
the skin IS given a final cleansmg and the local anaistlietic 
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injected into the required area The thoracoscope— a 
cylindnca! tube containing prismatic lenses— is introduced 
through ^ small masion into the pleural cavity and the 
electric light switched on. making the adhesions visible to 
the eye of the operator (tboracosospy) If the adhesions 
are considered suitable for cutting, a diathermy electrode 
IS introduced cither through the existmg aperture (if the 
thora«)scope is of the ‘ operating ' type) or through another 
masion The adhesions arc enucleated from the chest wall 
and not cut at the lung end, to avoid possible damage to 
pulmonary tissue, the cut ends arc usually sealed by a 
coagulating high-frequency eI‘*cirode Clips are inserted to 
close the wound or wounds , these are removed on the 
third Of fourth day A refill of air is usually needed shortly 
after operauon 

Some of die modem thoracoscopes can be sterilized by 
boiling , otherwise carbolic i -20 is used 

On return to bed, the patient is nursed in the lateral 
position, lying on the sound side, for twenty-four hours, 
unless the surgeon orders otherwise Dnphysema (air m 
the tissues) may occur In varying degrees, espeoally if there 
IS much coughing, and may cause some temporary discomfort 
(The patient should be instroaed to pbee his band over the 
wound when coughing, and to try to restrain tlie cough as far 
as possible) The nurse should pay particular attencion to the 
colour of the patient and to the pulse-rate and volume in case 
of haimorthage, but this complication is comparatively rare 

An X-ray photograph is taken shortly after adhesion 
section to determine the degree of collapse now present , 
upon this factor depends the amount of air to be given at sub- 
sequent refills Most operators like to screen the patient 
before and after operauon 

Very dense adhesions which are not divisible by the 
abos e method may require an operauon of ‘ thoracotomy 
•whidi involves a small nb ttsecuon pre-operative and 
post-operauve care are as described above 
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Oleothorax — ^The m;ectiQn of oil instead of air into the 
pleural cavity is a measure occasionally taken It is used 
most commonly followms a pleural effusion tvhere the 
presence of adhesions are hkeiy to make it impossible to 
induce (or re-establish) an aiuffcial pneurnothorax The oil 
used IS either gomenob which is alleged to have an inhibmng 
action on the growth of the tubercle baallus (made up m 
paraffin or olive oil), or plain parafiKn oil The oil must be 
sterilized before use by heating for ttventy mmutes at 
150-170* C and inserted at blood heat 

The pleura is anesthetized m the usual way and from 
2-5 c c of oil are mjected into the pleural cavity by means 
of an ordinary glass or glass and-metal syringe and an mtra- 
muscuJar needle (The nurse must provide a wide-bore 
needle for drawing up the oil ) Tbe amount instilled at 
subsequent refills is determsoed by * screening as much 
as 200-500 c c may be given at one stage later in the course 

Pneumopentoaeum — This differs from a pneumo- 
thorax in that air is introduced into the peritoneal cavity 
instead of into tbe pleural cavity , the objea is to raise the 
diaphragm, restrict its movement, and thereby rest the lung 
It IS performed in carefully selected cases, espeaally where 
a cavity is near the mediastmum, and 1$ usually combmed 
with an operauon to paralyse the phrenic nerve, which will 
be desenbed later 

Procedure — No special preparation is needed , the patient 
hes on his back with one pillow beneath his head The 
nurse should make sure that he has emptied his bladder 
recently 

The doctor cleanses the skin of the abdomen and mtro- 
duces air into the peritoneal cavity, usmg the same techmque 
and apparatus as for pneumothorax As much as 500 c c 
may be given imually, and 800-1000 c.c at refills After 
the inducuon, tbe patient should he m the recumbent 
position for twenty-four hours Some surgeons like a small 
sandbag placed on the abdomen or a firm binder applied 
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Phrenic Paralysis — 

Indications — 

1 As an alternative to an unsuccessful aT tifin.i1 pneumo* 
thorax 

2 In some cases of artificial pneumothoraxj especially 
where the base of the lung » adherent to the diaphragm 

3 In cases of haemoptysis, with oc without pneumothorax 

4 As an adjunct to pneumopentoneum. 

PnnapU — By paralysis of the phrenic nerve the diaphragm 
on that side uses, someiunes as much as 6 or 7 an, and 
remains stauonary, thereby limitiDg the expansion of that 
lung 

Preparation of Pauent — ^No spcaal preparation is neces* 
saiy the neck and upper pan of the chest on the afferted 
side is shaved and cleansed in the usual manner An injec 
aon of morphine, ft i with atropme, gr jJt) or omnopon, 
gr }, with scopolamine, gr jja, is usually given half to one 
hour prior to operation. 

Method— Xhi skin receives a final cleansing and local 
anaisthenc is mjened above the clavicle An inasion is 
made and the phrenic nerve located and separated horn the 
tissues Part of it is then crushed with artery forceps 
The wound is sutured or chpped 

There is no speaal post-operauve treatment If the 
pauent has been allowed up previously, he may be penrutted 
to visit the toilet on the day following operauon 

Phrenic Evulsloru — ^This operauon produces permanent 
paralysis of the diaphragm the phreuc nerve on the affected 
side IS cut and several inches removed 

Now a days most surgeons prefer to crush the nerve in 
stead of cutting it, the consequent paralysis is then only 
temporary, lasung from four to six months, after which time 
the paralysed side of the diaphragm becomes acuve again 
If necessary, the operauon can be repeated The degree to 
which the diaphragm has nsen can be seen on * screemng ’ 
or on takmg an X-ray photograph 



COLLAPSE THERAPY 


65 


NJ3 — One great disadpantage of a phremc evulsion is 
noDceable if the patient should require a thoracoplasty 
later — the paralysis dimirushes the cough reflex and therefore 
such an operation might be dangerous owing to the inabihty 
to expel seccetioQS 

Extrapleural Fneumothorax. — ^This operation has not 
justifled Its early pronuse, but is occasionally performed in 
selected cases The pre-operative treatment is similar to 
that for adhesion secuon 

Proeedirre — ^The operation is performed under a local 
anresthetic as a nilCj through a postenor masion, a portion 
of the 4 th nb being exased with portions of adjacent nbs 
if necessary Both layers of pleura are stnpped, thus sepat- 
aung the lung from the chest xvall> and the resulung space 
is filled with an Frequent refiJls wiU be necessary at first 
Should a blood-stained eSiiuon occur it will require aspira- 
tion. 

After-care vanes according to the wishes of the individual 
surgeon Aspirauon, with air replacement, is done if fluid 
IS present 

Extrapleural Pneumolysis — This operation is rarely 
used to day, therefore a bnef description of its prmaples 
will suffice 

The panetal pleura is separated from the chest wall over 
a limited area of lung surface The collapse is rendered more 
permanent by introduciog mto the extrapleural space some 
foragn substance, e g , paraffin wax, omentum from another 
patient, muscle tissue, or (m women) fat from the breast 
This process is fenown as * tamponage * When the opera- 
tion IS modified for an apical lesion ici$ known as ‘ apicolysis % 
and the apex is freed through the extrafasaal layers 
many surgeons do this during the first stage of every 
thoracoplasty 

Thoracoplasty. — ^This is the most permanent form of 
collapse therapy, and is a major operauon attended by some 
nsk, though the mortality figure is now remarkably low 
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Preparation of the Pafttnr— It w advisable for the pauent 
to be admitted to the surgical ward some days before the 
operation in order that he may become accustomed to the 
rouDne and to the staff He should be in as good physical 
condition as possible and should rest m bed for at least a 
week prior to operation, during this week diet should be 
generous, with the addiuon of glucose An expectorant is 
given for several days to enable the patient to empty his 
lungs of as much secretion as possible He is weighed and 
his blood sedimentation rate measured and charted The 
vital capaaty (see chapter on Special Tests) is measured 
daily in many cases 

The whole of the chest is shaved and cleansed as for other 
bone operauons In the case of a nervous patient a sedative 
may be necessary the night before the operauon An enema 
IS usually given, followed on the morning of operation by 
a rectal wash out if avertin is to be given Early tea and a 
small piece of toast ts pemusuble 
Premedicanon will be ordered by the surgeon or aases- 
tbetist, and will often consist of omnopon, gr j, with 
scopolarmnc, gr jjn, two hours prior to operation, some* 
times followed by omnopon, gr an hour later aliema- 
uvcly morphme, gr J, wiih auopinc, gr i>b, may be given 
The anseslhctic may be entirely local, a targe amount of 
novocam or deacain being necessary, or it may be general or a 
combination of both , in nervous pauents averun, given in 
bed, IS necessary cyclopropane preceded by intravenous 
pentothal sodium is now in common use 
Procedure — There are three mam types of operauon — 
those recommended by Semb, O Bnen, and Sauerbruch — 
with various modificauons the details of these need not 
concern the nurse Some surgeons like the pauent to have 
an mtravenous salme followed by 1-2 pmts of blood during 
and after the operation 

A long, curved inasion is made posteriorly , the surgeon 
will have dcaded how many nbs or poruons of nbs will 
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need to be removed to ensure a good collapse of the affected 
part of the lung In many cases> 3-4 m of mne or ten nbs 
are removed, bom the (unctum of the vertebrte The 
operaoon is performed in two or three stages, three or four 
nbs being removed at one stage Occasionally, if collapse 
IS still insuSiaent, an auxiliary stage is necessary, an inch 
or two mote of several nbs bemg removed 

Post operative Care —This vanes considerably with mdi- 
vidual surgeons The following is a summary of the points 
usually emphasixed The patient is returned to a wa rm ed 
bed, m a warm room free from draughts A rectal saline 
IS given, tmless the pauent has had an mtravenous in 
fusion The pulse is taken and charted frequently until 
Its rate has returned to normal and remained there for 
four hours As soon as possible, having regard to the tjpe 
of anxsthetic used and the degree of shock present, the 
pauent is placed in an uptight sitting position Special 
beds which can be wound up and down at the head and 
middle are used when procurable Particular care must be 
taken by the nurse to sec that the spine is kept straight, 
more especially the cervical spme It must be remembered 
that the ^ puli ’ of the chest muscles and shoulder muscles 
will not now be equal A puUcy may be devised from the 
foot of the bed so that the patient may, as soon as he is 
able, help to pull himself up and maintain a good posiuon- 
Hot sweet fluids are given as soon as possible to combat shock, 
about three to six hours after operation, and the patient 
may have hght diet as soon as he feels abl“ to lake it. An 
exptaorant mixture is given four hourly and the patient 
encouraged to get nd of all secretions He must not sup- 
press his cough, but while coughing the nurse should place 
her hands firmly on the affected side, thus giving him 
adequate support. 

The doaor will probably order a sedative for the night 
as there will be a certain amount of pam large doses of 
morphine are not usually given as they tend to dry up the 
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secretions More pam is felt after the second stage than 
after the first 

The wound is usually dressed on the day following 
operation, and elastoplast re-applied firmly over a large pad 
under the axilla, strappmg from front to back Providing 
the temperature and pulse-rate arc normal and there is no 
hemorrhage, the dressing is then left undisturbed unnl the 
eight or ninth day, when the sutures are removed 

For at least the first three days the patient sviJl be on 
absolute rest and will need to be washed by the nurse 
The length of time he remains in bed vanes according to his 
condition and to the custom of the hospital, but generally 
speaking it is thought advisable for him to take a little 
exerase, such as visitmg the toilet, as soon as possible, i e , 
after ten to founeen days While m bed the usual nursing 
attention must be paid to mouth and pressure points The 
vital capacity may be measured daily Postural exerases are 
usually given, the paaent lying first on his back and then 
laterally for certain periods of the day, with a small sand-bag 
or bag of shot on the affected side the weight is increased 
gradually imul I5lb can be tolerated on the chest for as 
long as half an hour (W B The use of weights is not 
approved by all surgeons ) 

After the final stage, three month’s bed rest is advisable, 
apart from visits to the bathroom 

It IS the nurse’s duty to familiarize herseli with the 
wishes of the surgeon and to carry out his instrucuons to 
the letter 

Particular care must be tak«i to sec that the pauent 
moves the arm of the affected side , if this 15 done full move- 
ment will be regained in a remarkably short time In some 
hospitals cxerases are givoi by a physiotherapist from the 
fourth day for shoulder and chest muscles, beginnmg with 
four minutes of gentle excrase and gradually increasing 
the length of time and the vigour of the excrases The 
p a tie n ts in most modem hospitals and sanatoria perform 
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these exerases m front of a large mirror, which shows them 
any faults of posture and helps them to correct them The 
bugbear of deformity is not nearly so formidable these days, 
the large majority of patients havmg quite a good figure and 
regainmg fall use of all muscles m a short tune 

The ideal period between stages of the operanon is two 
to three weeks, but this period may have to be lengthened 
if comphcations occur If too long a penod is allowed to 
elapse, the nbs will have commenced to regenerate 

Compheattons — 

1 Spread of Dnease This is diagnosed by persistence of 
fever, and bter by the X-ray picture, which shows increased 
shadowing A prolonged penod of bed rest will be neces 
saty 

2 AteUctasii, or massive collapse, may occur dunng the 
first four days after operauon The affected lung 00 radio- 
logical examinaaon appears to be * blacked-out ’ This is 
commonly due to blockage of a bronchus by secretions 
There will be a persistent high temperature and increased 
pulse-rate with dyspnoea postural drainage is sometimes 
usefiil, but the prognosis is poor This complication may 
often be prevented by encouraging the pauent to get nd 
of secretions 

3 Sepm Secondary infection may occur, and may be 
superfiaal or deep , ecergeuc measures will need to be taken 
if another stage is to be performed wnh safety A swab is 
taken to determine the infecting organism and pemalhn 
or the sulphonaimdes may be required Even a super- 
ficial infection of the skin around the wound, produemg 
‘ sepuc spots ', wiU delay the next stage, therefore all aseptic 
precautions must be taken with regard to dressings, etc , 
to prevent the occurrcace of such a condition Should a 
h^e superfiaal hasmatoma occur after operation it will 
require to be aspirated under strict aseptic oindiuons 

Cavity Drainage (Monaidi). — ^This, m itself, is not a 
complete form of collapse therapy but is sometimes used 
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in preparation for a thoracoplasty which could not otherwise 
be attempted It is used in cases where there is a large 
intractable lung cavity containing air and secretions The 
air IS unable to escape from the cavity though more is taken 
in, consequently the pressure nses and the size of the 
cavity increases, with further involvement of surrounding 
lung ussue 

In Monaldi’s operation the skin is cleansed and anzs 
thetized and a small inasion made antenorly , through this 
a trocar and cannula is inserted between the nbs, the cannula 
bemg attached by rubber tubing to the artificial pneumo- 
thorax apparatus When the cavity is reached a posinvc 
'swing' will usually occur, if it does not, the cannula 
may be blocked with secretion When the surgeon is 
satisfied that the instrument is m the cavity, he introduces 
a rubber catheter through the eannula mto the cavity 
The cannula is then removed and a safety pm put through 
the catheter, which u fixed to the skin by means of narrow 
strapping, over a speaal perforated rubber disk. 

The paoent is then X rayed , if the catheter is safely in 
the cavity the patient is returned to bed and the catheter 
connected by means of tubing to a bottle and electric suction 
pump worked by a motor, which can be switched off and on 
as ordered A specunen of the fluid in the bottle will be 
sent from tune to tune to the pathological laboratory The 
nurse s duty is to see that the connexions, tubing, and bottle 
are kept clean and ui good working order and that the 
patient is as comfortable as possible 

If at any time the contents of the drainage bottle become 
blood stamed, the electric motor should be sivitched off 
immediately , after one or two days it may be restarted 
with cauuon 

Before this operanon can be performed it is necessary 
to make sure that the pleural cavity is obhtcratcd by 
adhesions, otherwise the lung u liable to collapse and a 
pyopneumothorax develop If there is any doubt, an 
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artifiaal pneumotHoras is aRempted and should an intra- 
pleural space be found it is obliierated by the introduction of 
silver nitrate 

The operation for cavity drainage is always performed 
through an antenor masion > the smus which usually results 
will not then mterferc with the performance of a subsequent 
thoracoplasty, which is earned out postenorly 



72 


CHAPTER XI 

COMPUCATIONS OF PULMONARY 
TUBERCULOSIS 

Those described are (i) Dry pjeunsy (2) Pleurisy with 
effusion, (3) Tuberculous empyema, (4) Spontaneous 
pneumothorax, (5) Bronchopleui^ fistula , (6) Tubercu 
lous laryngius , (7) Enteritis , (8) Ischiorectal abscess , 
(9) Tuberculous meningitis , (10) Amyloid disease 

I Dry Pleurisy — In this coodiuon the pleura becomes 
inflamed and the two layers rub together, causing pain 
which IS especially acute when tbe patient takes a deep 
breath or coughs The temperature and pulse*rate may 
be raised, and there will be varying degrees of dyspnea 
Adhesions are likely to form, thus mamng the success of 
a subsequent artiflasl pneumothorax 
Treatment — 

a Application of counter imtaats, eg, iodine painted 
over tbe affeaed area This will only relieve the mildest 
form of pleurisy 

b Heat to the part, apphed by means of a poultice, 
e g , antiphlogisune or caaplasma kaolin. 

e Strapping the chest This is the best treatment in 
most cases, providing the strapping is properly applied 
Every nurse should know the correct method, therefore 
the procedure ^vlll be described in detail Four or five 
stnps of zme oxide adhesive plaster 2| in wide should be 
cut and hung conveniently from locker or table so that 
they do not twist, each strip should be long enough to 
reach from 3 in beyond the sternum, round the affected 
side, to 3 m beyond the venebr® The patient sits 
upnght The skm should be clean and all hairs removed 
with a sharp razor The nurse Instructs the paucni to 
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breathe in and then out, and at full expiration she applies 
the first piece of strapping around the base of the chest , 
she repeats her instructions to the patient before applying 
each strip, malong qiute sure that the actual apphcation is 
made when the lungs are in full expirauon The second 
stnp IS placed slightly higher than the first, overlappmg it 
by i-ii in , the third should overlap the second, and so on 
unul the affected side of the chest is completely covered A 
vemcal stnp over the ends of the piaster may be necessary 
to keep them m place 

-2 Pleurisy with Effusion — This is Nature’s method 
of relievmg the pain of dry pleunsy An exudate forms 
between the pleural layers, thus separating them and pre- 
venting fncQon If the effusion is a large one, there will 
will be some degree of malaise with fever and increased 
pulse-rate , dyspnoea is the most troublesome symptom 
and Its seventy will depend on the size and position of 
the effusion. On petcuasion, dullness is found and reduced 
breath-sounds The fluid ts visible on the fluorescent 
screen 

Treatment — Aspirauon of the fliud may be undertaken 
(a) to relieve dyspncca, and (6) for diagnostic reasons 
The techmque of closed aspirauon is the same in both 
cases Aspirauon may be performed with a large syringe 
or a special aspirator the nurse must be able to prepare 
the trolley for either 

Alethod 1 Using a glass or glass and metal syrmge 

Top shelf Sterile bowls, receivers, sterile swabs and 
towels, methylated spint, ether or lodme, and sterile water , 
a large synngc (30-50 c c ), a long explormg needle and a 
two-way tap fitung with rubber tubing {Fig 17) , a 2 c c 
hypodermic syringe and assorted needles, local ansstheuc, 
collodion, and a sterile specunen tube 

Lower shelf Graduated measure jug, receiver for dirty 
swabs, sedative cough medicine, a stimulant, and medicme 
glasses 
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Procedure The patient may *it upnght with the ann 
on the affected side supported and out of the way of the 
operator, or, if breathing is not unduly distressed, he may he 
m the semi recumbent position with the hand and forearm 
on the affeaed side placed under the chest to raise it If the 
patient is ambulant be may sit astride a chair and lean forward 
on to a padded couch, and the aspirauon be performed 
from behmd The doctor percusses the chest, cleanses the 
skm, and introduces the local anxsthetic over the area of 
masiraum duliness , the two-way tap » then fitted on to 
the large synnge, the aspiratmg needle is attached to one 
arm of the tap, and to the other arm is fixed the rubber 
tube {Fig i8) wth its free end dipping into the measure jar 

Fv it— Aiflnuna nninci *nth 1 wiy cock 

The doctor then inserts the needle mto the anssthetized 
area and pushes it on mto the pleural cavity He pulls the 
piston gently and if tbe needle is m the fluid some mil 
be drawn up into die ayimge When the synnge is full 
the tap is turned so that on pushing home the piston the 
fluid IS ejected, via the other tap-arm, mto the measure 
jug (The use of a two-way tap fcahtates the eperauon 
without It the synnge roust be disconneacd from the needle 
each time it requires to be emptied) If a speamcn is 
required this should be obtamed first, to avoid coniamina 
tion , It should be received directly into the test tube, 
which IS held under the ejecting arm of the tap When 
the doctor has aspirated as much fluid as he thinks necessary, 
he will withdraw the needle and dean the skm the puncture 
should be sealed with collodion- The nurse should note 
how much fluid has been withdratvn and record the amount 
on the paoen^s chart 
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Throughout the proceeding the nurse must be ready to 
to help the doctor m any way possible, and with a httle 
practice she will leam to anticipate his wants , at the same 
time she must watch the patient carefully in ease of faint 
ness, and keep him as comfortable as possible The spea 
men tube must be labelled with the patient’s name (surname 
and uutials), the name of the ward, the date, and the nature 
of the specimen the nurse must see that it is taken to 
the laboratory wthout delay 

Method 2 Using a special aspirator 

There arc several types of aspirator, the Potain will 
be briefly described here, as, although considered by some 
people to be * old fashioned *, it has stood the test of time, 
IS in constant use m many hospitals, and for aspiration of 
la:^e effusions is more rebable t han some of the more 
modem types of apparatus Fig illustrates the Fotam 
aspirator A vacuum is created in the glass bottle W by 
use of the suction pump P, while P is in use the tap T| 
u open Tt is then closed and the cannula C mtroduced 
into the pleural canty, the trocar is removed or withdrawn 
suffiaently, tap Tj is opened, and fluid will be drawn through 
the rubber tubing into the * Wmchestcr its progress will 
be seen through the glass oonnemon G If the fluid ceases 
to flow, the trocar is pushed gently through the cannula 
to clear it, takmg care that Tj is closed From tune to 
time, air will need to be withdrawn from W, to do 
this T* IS dosed, T| opened, and P used vigorously At 
the terminauon of the operation the caimula is with 
drawn, the skm deansed, and the puncture sealed with 
coUodion- 

A local anxsthetic is used and the pauent may adopt 
either of the positions mentioned m Method i 

NM —If It IS desired w replace some of the fluid by air 
an artificial pneumothorax needle and apparatus will be 
required , the doaor will introduce air mto the pleural 
cavity m the usual way but not mto the site of aspiration , 
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the needle tviU be inserted at a higher level to ai^id any 
fluid which may remam 



3 i Tuberculous Empyema. — ^Thin fluid may become 
purulent, and the pleural canty filled with greemsh pus» 
if this follows an artiSaal pneumothorax it 1$ kno^ 
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pyopneumothorax Although the pus is tuberculous m 
origin It may contam other o^amsms if the organisms 
are sensitive to penicillin this may be tried , it should be 
emphasized, however, that peoiaUm has no effect on the 
tubercle bacillus 

Treatment pus may be aspirated with or without 
the insuUatioQ of some antiseptic flmd such as azochloramid- 
T, which has been tried with varying degrees of success 
More usual measures are — 
a Imercoztal Drainage For treatment of a mixed infec- 
tion a de Pezzer or Malecot catheter is mtroduced between 
the nbs through a cannula and the free end of the catheter 
is connected to a piece of rubber tubing the distal end of 
which IS fixed to a long glass tube A cork havmg two 
holes {$ placed lo a glass bottle containing a measured amount 
of water, the glass tube is pushed through one of the holes 
With Its end under the water (‘ uoder-water drainage’) 
Air and pus can then flow down the tube and into the bottle 
which must be emptied and cleaned daily, the amount of 
fluid being carefully measured 
b Rib Reuexton This operation is performed m the 
theatre under a local anxsihetic. A portion of nb is removed 
and the pleural canty inspected, clots are removed, and a 
flanged tube is inserted Pleural wash-outs may be earned 
out daily after nb resecuon, salme, eusol, or Dakin’s solution 
being used They are given very gently through the tube, 
one funnelful at a time If performed carelessly the 
pro«dure may endanger the patient’s life, therefore the 
nurse must pay particular attention to the following pomts 
(0 3 small funnel and fine catheter must be used , 00 the 
louon must be warm but not hot, (ui) the funnel must 
never be held higher than i ft abo\c the patient’s chest 
so that the fluid is not forced into the wound, (iv) air 
must never be allowed to enter Neglect of these pomts 
may cause an embolus m the blood stream, particularly 
where there is much granulation tissue around the wound — 
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such an embolus may reach the bram and death or permanent 
paralysis ensue 

4. Spontaneous Pneumotiiorax. — ^When this occurs m 
a case of tuberculosis jt is usually due to the rupture of a 
diseased portion of visceral pleura and tmderlying lung 
tissue, air thereby escaping from the lung into the pleural 
cavity , with every breath mote air enters the canty, and if it 
cannot escape, the pleural cavity becomes filled with air 
(tension pneumothorax) It can occur m pauems who have 
had no active treatment, and m those who have had an 
artificial pneumothorax , 10 the btter case it may be due to 
the sudden snappmg of an adhesion over the diseased area 
The signs and symptoms of a true tension pneumothorax 
are dramatic and easily recognized , the patient complains 
of very severe pain m the chnt, with acute dyspncca and 
usually cyanosis 

rreatment — This is urgent, and is performed by the 
removal of air, the doctor being informed immediately 
He will, with all speed, mooduce an arufinal pneumothorax 
needle into the pleural canty and will withdraw several 
hundred cubic centimetres of air, using the artificial pneumo* 
thorax apparatus Every nurse should understand how to 
adjust the particular apparatus m use at her hospital so 
that air can be removed instead of introduced When a 
negative pressure is shown on the manometer (or at least, 
one which is only slightly positive) the doctor will withdraw 
the needle The pauent 11 instantly relieved when air is 
withdrawn. Alost medical men will agree that if the patient 
13 becoming cyanosed and bteially ' fighting for breath ’ and 
^e doctor is not immediately available, it is within the 
province of the sister or nursc-in-charge of the ward to 
mtroduce a large needle (preferably an artificial pneumo- 
thorax needle) as this may save the patient’s life In such 
a case, the nurse will know when the needle has entered 
the pleural ravity by the hiss of the escapmg air , if possible 
she should then attach a piece of nibber-tubmg to the needle 
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and place the other end of the tubing under water la a bowl, 
she will see by the bubbles that air is passing out into the 
water and by this method there can be no badtward flow 
of air Speed is the mam point, and she should not waste 
tune by giving a local anssthetic 
The doctor will reinsert the needle if the patient again 
becomes breathless, and in some cases the needle has to 
be left xn jirw (strapped to the chest) and attached to a 
long piece of rubber tubing which passes into an under- 
water drainage bottle When the bubbles cease the needle 
may have slipped out of the pleural cavity and require 
adjusting, or it may be that the * leak ’ has healed and the 
lung has begun to re-expand the needle is not removed 
without the doctor's pcnnission A ‘ slow ' spontaneous 
pneumothorax does not give nsc to such dramaoc symptoms 
as does a tension pneumothorax and may only be suspected 
by the presence of sbght dyspnoea and recognized by taking 
the intrapleural pressure, which will be found to be posmve 
This type is probably due to the fact that the perforanon 
IS only a very small one, or that air can by some means 
find Its way out of the pleural cavity and be absorbed or 
expired, but this occurs rarely 
5. Broncfioplearal Fistula — When fluid or pus is 
present in the pleural cavity and a perforation occurs m 
the visceral pleura, pleural fluid passes through the aperture 
into the lung, entering a bronchus Pleural fluid will be 
coughed up This condition is known as a bronchopleural 
fistula and is an extremely unfavourable condition The 
nurse, if observant, will notice this change m the character 
of the sputum and will report it. To prove the presence 
of the &tuta a small amount of a violet dye is mjeaed 
into the pleural canty , if coloured fluid is subsequently 
expectorated there is defimtdy a fistula This is a serious 
compheanon, drainage is sometimes tned, but the prog- 
nosis IS poor, though more cases recover now than ten 
years ago 
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6 Tuberculous Larynl^s — The Jarynx may readily 
become infected if ihe sputum concauis tubercle bacilli 
There may be infiltration and sometimes ulceration of the 
local cords, epiglotus, and arytenoid cartilages The 
carbest symptom is hoarseness, this is unaccompanied by 
pain and is therefore often ignored or explained away by 
a ‘ cold ’ or the vagaries of the climate A nurse should 
always report the fact that a pauent is hoarse Later there 
may be cedema and considerable pain and difficulty in 
swallowing (dysphagia) 

The larynx is examined in a darkened room by means 
of a special head lamp , many doaon prefer to aiuestheuze 
the larynx with a cocaine spray before attempting to examine 
TJie operator holds the pauents tongue firmly with a piece 
of hat in ftie left hand, while with the right he introduces 
the laryngeal mirror 

Tray for laryngeal exareioation — 

Laryngeal mirrors 
Bowl of warm water 

Pieces of Imc or old linen (to bold tongue) 

Head lamp 

Spirit lamp (to beat the nuttor* and thus present 
clouding) 

Recaver 

JreannenC— As the patient's general health improves so 
the larynx will improve, therefore general methods to 
Improve the resistance of the pauent arc essential Locally, 
rest is coasidcTcd the best treatment , silence is thus advised 
and the patient has a pad and pencil beside him on winch 
to record his requests and answers to questions put to him 
If a patient finds complete silence very uksome he is some 
times penmned to whisper, but even this causes some strain 
to be put upon the larynx Inhalauoos may sometimes 
have a soothing effect, eg, a solution of creosote may be 
sprinkled on to n metal mask (Burney Yeo), which is worn 
by the pauent for fifteen minutes twice or ihnce dally 
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ajfcrnam elj, a drachm of mectbol or tiacf bcmom co is 
added to a pint of boding water and the steam inhaled, using 
a Nelson or Maw*s inhaler or a jog Lozenges are often help- 
ful , troch pot chlor or troch phenol may allay imtauon 
Treatment of resulting dysphagia The diet must be 
adapted to suit the needs of each panent Some wtU find 
fluids and seim solids such as tellies, junkets, custards, etc., 
easier to take than solids , others may find great difficulty 
m swallowmg fluids The throat may be sprayed vnth an 
analgesic substance such as orthoform powder or cocaine 
befora each meal , the paaent may do this himself, inhaling 
the powder from a watch glass by means of a Leduc s tube, 
or the nurse may make the applicanon with a throat spray, 
remembering to wear a mask for her own protection Some 
patients with acute dysphagia arc only able to take a meal 
if the throat has been thus sprayed beforehand In less 
serere cases, a cocaine lozenge sucked slowly before a meal 
xnay prove beneficial If there is difficulty m swallowing 
fluids, the patient may try dnntang through a straw or 
glass tube while lying on his stde or on his face , with a little 
otpenmenc he may &d a position which faahtates sivallow- 
mg In some cases the superior laryngeal nerve on the 
side most affeaed is mjeaed with alcohol 
Recently, the application of an electric cautery to the edge 
of the tuberculous ulcer has been tned with some success 
7. Tuberculous £sterltls — ^This is s common compli- 
cation and IS thought by many doctors to be caused by the 
swallowing of infecuve sputum 
The symptoms are diarrhtca, pam of t’arymg degree, 
vague abdominal tenderness, and sometimes vomitmg The 
stools may be oflensive and contain blood and pus, according 
to the degree of intestinal ulceration 

Treatment — ^Pam may be relieved by heat and eounter- 
imtants, and by sedative drugs such as lead and opium 
pills Diarrhcea may be controlled by a bismuth and opium 
mixture The diet must be ooa imtanag and fairly dry 
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spiced foods, roughage, and large quantiaes of nulk should 
be avoided 

Pneumoperitoneum is occasionally performed to help 
relieve the symptoms, but it has no curative value The 
ultimate result of on acute tuberculous mtcstmal infection 
IS exhaustion and often death, sometimes from a perforation 
8. Ischiorectal Abscess. — An abscess in the deep 
tissues of the ischiorectal rcgioo (the area around the anus) 
arises not infrequently m pauents with pulmonary tubercu- 
losis It IS very much more common in men than m women. 

The symptoms are like those of most abscesses, i e , pam 
in the affected region and a me In lemperatore a hard, 
inflamed swelling will develop 
TTtatmmt —Hot baths, if practicable, are good , other- 
wise an antiphlogistme or kaolin pouloce PomentatioDS 
are of little use unless very frequently renewed, a usk which 
IS often impossible unless the pauent has a private nurse 
If the abscess does not burst spontaneously it will have 
to be mased under a local aoaisiheDc (an ethyl chloride 
spray is most commonly used), and a gauze plug inserted 
Once the abscess begins to discharge, treatment is directed 
towards keeping the area as clean as possible and the wound 
open until the discharge has ceased Great care must be 
t^en to ensure that the wound is not contaminated by feces 
If the patietit is able to go to the bathroom, Uie treatment 
par txetllenct is a hot bath after evacuauon of the bowels, 
followed by dettol swabbing and aseptic dressmg of the 
wound eusol or flavine-and paralfin dressings are often 
used, while promanide jelly has been found most effica- 
aous after the first few days If the patient is unable to 
take a bath, the area must be imgaicd with Dakin’s solution, 
eusol, or dettol after the bowels have been opened and before 
the dean dressing is applied The nurse should place the 
pauent’s buttocks on a mackmtosh on the extreme edge of 
the bed, the maduntosh should hang down into a bucket , 
the imgating fluid may be emvcnlently contamed ui a 
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douche-can to which rubber tubing and a catheter are 
attached, the tubing may be pindied with the fingers to con- 
trol the flow and the fiuid allowed to run from the wound down 
the mackmtoshinto the bucket Tht dressmg is kept in place 
by a T-bandage Although the use of spirit for cleansmg 
has been recommended by some, the authors feci that this 
would cause acute discomfort to the patient , even one drop 
of spint tnekhng on to the wound might give nse to extreme 
pain and therefore the nurse is not advised to use it unless 
specifically ordered 

Treatment may have to be conunued over a long period 
if a smus discharges persistently, as is often the case It 
will be noticed that the condition tends to clear up as the 
general condition of the patient improves Complete 
exasion of the smus is sometimes performed 

9 Tuberculous Meningitis —This may occur without 
evidence of previous disease, espeaally in children, or it 
may be a complication of miliary or pulmonary tuberculosis 
Unhke cerebrospinal memngius, the condition is almost 
invariably fatal 

The onset is slow, and m the case of a child there may be 
lassitude and mmor changes in temperament for some weeks 
before the patents realise that the child is actually ill The 
first symptom to be nouced is usually headache, often 
a«ompanied by vomiting , photophobia (intolerance to light) 
may also be marked The headache becomes more severe, 
with pam also in the back and neck. There may be bead 
retraction, particularly noticeable m children On examina- 
tion, the pupils are usually unequal and there may be 
ptosis of one eyelid , the presence of a squint is common 
Kemig’s sign is posiuve — re, inability to extend the leg 
when the thigh is ficxed to a right angle with the trunk. 
The patient becomes drowsy and finally unconscious , there 
may be retention of unne, which fact should be reported, 
but more often there is mcommence of unne and fxces 
Fits may occur 
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Diagnosis is made by ezaminauon of the cerebrospinal 
fluid, obtained by lumbar puncture (This is explained 
fully m the chapter on SpEaAL Tests) Occasionally, on 
careful examination, the doctor may sec a tubercle on the 
retina of the eye 

Treatment — There is, unhappdy, no known cure , there- 
fore treatment is directed towards relief of the symptoms 
and the general comfort of the patient He should be 
nursed in a quiet, darkened room The skm must be 
kept clean by frequent sponging attention must be given 
to all pressure pomts to prevent the formauon of bed-sores 
Retention of unne will be dealt with by catheterization 
and incontinence by frequent changing of pyjamas and sheets 
— ^Persistent headache occuring in any patient with 
pulmonary tuberculosis is a suspiaous symptom and the 
curse should alK'ays report it 
Pcst^moTtm £jramiw«o<j«— This wU disclose tubercles 
over the course of the blood vessels of the brain and a 
sucky gelatinous mass coverug the base of the brain The 
amount of cerebrospinal fluid present in the ventricles will 
be much increased Changes m the C S P are described 
in the chapter on Spectal Tests 

TO. Amyloid (Lardsceous) Disease. — This is a comph 
canon which often occurs in conditions of long-standing 
sepsis, e g , secondarily infected empyema or any chronic 
discharging sinus, and there is no remedy for it It afleas 
many organs, especially the kidneys, hver, and spleen, which 
become enlarged owing to the replacement of their tissues 
by a waxy substance Although amyloid disease may be 
suspected, it can only be definitely diagnosed by post 
mortem examination 

Enlargement of the liver, together with a waxy appearance 
of the patient's skin giving a semblance of perspirauon, arc 
factors very suggestive of the presence of amyloid disease 
It IS less prevalent now than it has been in the past 
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CHAPTER XII 

ASSOCUTED DISEASES 

1. Bronchitis — This disease often accompanies tubercu- 
losis and IS found most commonly in elderly persons and 
also m children The bronchi are affected, there is a 
* wheezy ’ cough, and the sputum becomes frothy and 
abundant 

2. Bronchiectasis — ^This condiuon is sometimes mis- 
taken for tuberculosis Confusion may ansc owing to the 
fact that hamioptysis may occur m both diseases In 
bronchiectasis pus forms m a dilated bronchial tube and 
the resultmg sputum is extremely offensive , if allowed to 
stand, the sputum appears to be made up of three layers~- 
the lowest yellow (pus), the next greyish (mucus), and the 
top brown and frothy Clubbing of the fingers is marked 
The condiuon is difficult to cure, whether the peuent has 
a tuberculous lesion or not Lobectomy or postural drain- 
age may have some good effect (Bronchiectasis may occa- 
sionally be tuberculous in ongin ) 

3. Asthma — This is not common!} found m sufferers 
from tuberculosis, though at the onset the bout of coughing 
with dyspnoea may occasionally be mistaken for it 

During an attack the pauent sits upnght and gasps for 
air In ‘ allergic’ asthma, the pauent is hypenensiuve to 
some substance, usually a foreign protem , by a series of 
careful tests and by the elirmnauon of various proteins, 
the causative factor may be found 

4 Erythema Nodosum — ^This condiuon was unul a 
few years ago thought to be alhed to rheumausm only and 
was treated accordingly , now ic is beheved to be often the 
mamfestauon of a tuberculous allergy m primary infecuon 
One authority has stated that " 50 per cent of all tuberculous 
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pauents give a history of an attack of erythema nodosum 
before the primary focus was discorered ” 

It is characterized by tender swellings (rather like gnat- 
bites) on the limbs, more especially on the legs, which feci 
‘ heavy ’ when walkmg , there may be slight fever and 
general malaise Such a condioon occunng in any person 
calls for an X ray photograph of the chest, to be repeated 
at intervals for several jwats 

5. Phlyctenular Conjunctivitis — Small, raised, yellow 
blobs form on the conjunctiva, the cause is believed to 
be the arculauon of tuberculous toxins Photophobia may 
be present and imtation may be severe Frequent irriga- 
tions with warm boracic lotion are helpful, and the patient’s 
general body resistance needs to be built up Tuberculin 
is sometimes used with good results 

6. Diabetes MeUltus<— Many patiecu m sanatoria are 
also diabeacs The common assoaauon of the two diseases 
has not, so far, been ezpLuaed satisiactonly, but it is probable 
in some cases that the patient’s resistance bu been so under* 
nuned by the diabetes that he is more susceptible to the 
tubercle bacillus The disease cannot be discussed in detail 
here , bnefly, ic is due to a defiaency of insulin (manufac- 
tured in the Islets of Langerhans m the pancreas) which 
controls the combustion of sugar in the body IC the 
patient is given injections of losului and an adequate nourish- 
ing diet, according to modem standards of diabetic treatment, 
he may be safely treated for his tuberculosis 

Some procedures may have to be modified, and a close 
watch kept on unne and blood-sugar conical while treat- 
ment IS being coined out. 

7. The Pncumoooconioses. — ^These so called * dust 
diseases ’ may be confused with, or in some cases compli- 
cated by, tuberculosis, or may predispose to it They are 
industrial diseases, and loclnde the following — 

a Silicostj — found in quarrymen, coal miners, tin miners, 
metal grmders, sand blasters, and pottery workers , a fine 
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dust, ‘sjLca’, js produced, which is inhaled into the 
lungs 

b Bagassosts — found m workers in factories which use 
‘bagasse*, a subscan^ dented (com broken sugar-cane, 
containing 6o per cent sdica 

c i4itestons— found in asbestos workers and those m 
tcstile industries 

d B^jjinoni — found in cotton workers, spinners and 
carders of fine cotton are particularly affected owing to the 
presence of fluffy particles which blow about in the air 

The ‘ dust diseases * give nse to a troublesome cough 
and shortness of breath , shadows are found on the X-ray 
film 

Recent improvements in factory adminisiraooo and work- 
ing condinons have lessened the inadcnce of these diseases, 
for which financial compensation is cow available 

8. Lupus VulgaHs^Lupus is the skin disease caused by 
the tubercle baallus , it may be assooated with tuberculosis 
of other parts of the body 

li usui^y affects the face, and is a chronic disease found 
in persons of both sexes Small pinkish nodules form, the 
skm over them breaks down, and ulceration occurs More 
and more of the surrounding Dssue becomes involved , 
healing may take place, but the resulting scar contracts, 
leaving a deformity Much destruction of ussue may occur, 
espeaafly if the disease affects the nose or adjacent areas 

Treatment formerly entailed exasion of the parts Various 
drugs and omtments have been used with little success The 
patient’s general health must be Jnule up as far as possible 
Locally, the Ficsen light or Kromayer or Lomholt lamp 
may be used with good effect , when healing occurs as a 
result of light treatment there is little scarring Chemical 
caustics, eg, CO, * snow may be used m some cases, but 
should be applied only by an expert in this work, 

9. Addison’s Disease. — This disease of the suprarenal 
glands IS nearly always tuberculous mongin The signs and 
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symptoms arc pigmentation of the skin, muscular weakness, 
diarrhoa and vomiting, and a lowered blood pressure 
Treatment is rest m bed a light nounsbing diet, and 
injections of aimn or eucoran inttivenously or intra 
musculaily The prognosis is poor 

10 Lung Abscess — The signs and s>mptoms are 
sometimes mistaken for those of tuberculosis 
The causes of lung abscess may be (a) pneumonia , 
(b) foreign body, e g , a tooth whidt has been inhaled dunog 
multiple extractions under nitrous-ocide anxsthesia, (c) 
blocked bronchus , and (d) pyaemia 
The signs and symptoms are cough and sputum and a 
* swinging ’ temperature Diagnosis is made by sputum 
test and X-ray photographs Treatment may compnse 
postural drainage, aspiration of the bronchus, and a course 
ofsulphoaamide therapy or penioUm. 
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CHAPTER XIII 

SPECIAL TESTS 

Most of these tests are earned out m the pathological 
laboratory, but several, e g , the routine testing of urme and 
the measuring of the blood>sediinentatson rate, are often 
undertaken by the nurse m the ward While many tubercu- 
lous patients may undergo various general tests, such as a 
complete blood anint, only those tests which are peculiar 
to tuberculosis will be described here, with the exception of 
the routine testmg of unne which is performed on the 
admission of any patient to hospital or sanatorium 
All laboratory specimens should be clearly labelled with 
the patient’s name (surname and initials), the ward, date, 
nature of the specimen, and the examinaDon required 
Etamplt Brown, J A , Ward 3, August 7, 1945 
Pleural fluid 

Exam req TB andOO (tubercle bacilli 
and other organisms) 

X. Sputum — ^The pauem is given a stenie glass con- 
tamer which has a well-fitting cork, he is mstrUCted to 
expectorate mto this on wakmg in the monung (If the 
sputum is scanty, a gbss jar is kept by the patjent for 
twenty-four hours and into this be expectorates all the 
sputum he can produce — this method is preferred by some 
doctors and in many sanatoria it is done as a routme for 
every new panent ) 

a Direct Smear — The contamer is sent to the b botatory 
The techmaan picks up a small amount of the visQd part 
of the sputum with a sterilized pbunum wire loop and 
Smears it thinly over a gbss slide, which is then passed 
over the flame of a Bunsen burner to ‘ fix ’ the sputum 
to the slide The shde is then stained, using the 
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Ziehl Neelsen techmquCj as follows (i) hot carbol fuchsine 
(a red dye) IS poured over the slide and allowed to remain for 
five minutes , (u) the slide is washed in running ivater » 
(ill) 20 per cent sulphuric aad is poured over the shde and 
allowed to remain for two mmutes , (iv) the shde is washed 
in tunning water , (v) the slide is iituneised in alcohol for 
ten minutes 

The tubercle bacillus is aad'fast and alcohol-fast. To 
distinguish It from other aad fast oigamsms which may be 
present the slide is * counterstamed ’> usually with methylene 
blue The slide is then examined under the microscope , 
if tubercle baalli are present they will be seen as minute red 
rods, whereas other organisms will have been decolonzed 

b Centrtfuged Deposit — If the sputum is scanty or the 
result of ‘ direct smear ’ examutaaon has proved negauve 
the sputum may be mixed with anufonmn m a test-tube 
and the tube placed vertically u a cenmfuge machine, 
which IS set in mouon The heavier part of the sputum 
sinks to the bottom this centrifuged deposit is then exam- 
ined by the method described aboie 

e Culture —If (o) or (a) and (b) have proved negative, 
It does not necessarily mean that tubercle baolh arc not 
present, they may be few in number and not easily found , 
therefore the specimen u‘ cultured’ The culture ‘ medium ’ 
on which tubercle baalli will grow is known as Lcwmstein’s 
medium, this contains egg and is a modified and unproved 
type of Dorset's egg medium , a thm layer of sputum is 
spread over a slope of the medium in a test tube and 
incubated at 37® C The tubercle bacillus grows sery 
slowly and it may be weeks before colomes appear , these 
consist of yellowish-white spots which are exanuned micro- 
scopically to dctcnrunc the exact naniie of ihe organism 

2. Urine — 

Fautirte Test — Normal unne should NOT contain cither 
sugar, acetone, albumin, blood, bile, or pus, and it should 
show the following charaetcnsucs — 
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Colour — amber Vanaaons from this may occur even 
m health, e g , after exercise (petspiraaon loss) or with low 
fluid intake, or m warm weather — ^the unne then passed 
js concentrated and therefore of a deeper colour On the 
other hand la^e fluid intake or cold weather usually results 
in an increased volume of dilute unne being passed, this 
being pale coloured (normal pigment — urochrome) 
Transparency — perfectly clear 

Deposit on standing — shght or niL A ‘ woolly ' semi- 
transparent deposit of muon is quite usual 
Reacuon — faintly acid or neutral to htmus 
Specific gravity — 1015-1025 Deep colour usually goes 
with a high S G and pate colour with a low S G 
Meifiod To carry out a routine test the nurse should — 
a Note the cohur and the presence of tuty deposit 
If on naked eye exanunation of a specimen of unne which 
has been standing a deposit 1$ seen it may be either phos- 
phates or pus (if white), urates (if pink), or blood (if red) 
The nature of a deposit may be detertruned by the results 
of heating or the addition of aad, as follows — 



Colour 

Reatuon 

Heat Acetic And 

Unites 

Fink 

Aad 

Dissolve No change 

Phosphates 

White 

Alkaline 

No change Dissolve 

Pus 

White 

Freqaendv No change No change 

Blood 

Red brown 

Vanes 

No change No change 


Microscopical cratninanon of deposit for pus cells is the 
only sausfactory confiematoty test 

Effects of drugs, eu , on the colour of unne Drugs such 
as senna and rhubarb may cause the unne to be reddish- 
orange in colour Methylene blue gives a blueish-green 
colour Cheap sweets anted with dyes may produce a 
greemsh-red ‘ shot ’ effect A false acetone result may be 
obtained if the pauent has been taking sahcylates 
b Test the reacnen of the urmc This is done by dipping 
into It a small piece of blue htmus paper if the paper turns 
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pink the unne is aad if the paper does not change colour 
It IS either neutral or alkaline j pink litmus paper will turn 
blue if the unne is alkaline 

c Measure the sptexfic graiity This is done by means 
of a urinometer 

d Test for 'sugar'' 2j cc of Benedict’s reagent is 
placed m a test tube and four drops of unne are added to 
It by means of a pipette and the nuxture is then boiled 
The presence of sugar leads to a change in colour> either 
green, yellow green, jeWow-orange, or brick red, according 
to the amount present, e g , green indicates a trace of sugar 
e If (d) is positive, test for acetone bodies To I in of 
unne in a test tube is added ferric chlonde lo per cent 
drop by drop , if acetone is present a purple colour will 
result 

/ Test for aJiwmn Three inches of dear or filtered 
unne is placed m a test tube The lower portion of the 
test tube is held and the upper half boiled after the addition 
of a few drops of acetic aad If albumin is present a 
* cloud ’ will appear in the heated poruoo , this should be 
reported as ‘trace’, ‘moderate’, or 'heavy’ doud 
NJ 3 If the unne is not aad it should be made so by 
the addmon of a few drops of acetic aad before commcnang 
tests 

Further tests may be earned out by the nurse if 
necessary — 

g Blood (the unne may be ted or more conunonly 
‘ smoky ’) About J in of unne is placed in a test tube 
and a few drops of tincture of guaiacum added and the 
mixture well shaken , in another tube is placed i in- of 
02omc ether A htile of the first mixture is carefully added 
to this ozomc ether and if blood is present, a blue ring will 
develop at the meeting place of the two fluids 
h Bile The unne will probably show a greenish Unge 
Hay's sulphur test i m of unne is placed m a test tube 
and a pinch of flowers of sulphur Is dropped on to the 
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surface , if bile-salts arc present the sulphur will sink to 
the bottom, whereas in noiiml urine it floats 
N B There are alternative tests for most of those which 
hate been described, the most reliable ones having been 
chosen for the purpose of thi$ chapter 
Only microscopical examination can prove the presence of 
bacteria in imne, but their presence may be suspected when 
a filtered unne remains cloudy 
In cases where results of ward tests are doubtful, a spea- 
men of the uime must be sent to the laboratory 

Pathologteal Examination for Tubercle Bacilli —A 24-hour 
speamen should be collected and either the whole amount 
or the deposit after standing seat to the laboratory Some 
of the ccatnfuged deposit is fixed on a slide and stained by 
the Ziehl-Neelsen method (the technique of this has been 
described earlier in this chapter) 

Tlie smegma bacillus in unne is liable to be confused 
with the tubercle baallus, therefore the majority of laboratory 
technicians prefer to use the guinea pig test to obtain a 
reliable result Some of the unne is uijected into a guinea- 
pig, the animal is toiled <if it does not die) some weeks later, 
and if tuberculosis is found it is established that the unne 
contained tubercle baalli 

3 Pleural Fluid — ^The spccuncn is drawn off by means 
of an aspirating needle (the techmque of aspiration is des- 
enbed in the chapter on Compucations of Pulmonary 
TuBERcuLons) It IS sent to the laboratory m a sterile 
tube and examined by the Zichl-Ncelsen method 

The fluid may be a dear straw-colour, greemsh, blood- 
stained, or thick and purulenr 
In a case of pleunsy in which tuberculosis is suspected 
but has not been proved, the guinea pig test may be 
used 

4 Cerebrospinal Fluid — This is obtained by lumbar 
puncture performed by the vrard doctor The fluid is 
received into a stenle tube and sent to the laboratory 
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The nurse will prepare the &s foUows — 

Top shelf stenle bowls, swabs and towels, methylated 
ether and lodme, stenle water, a z-c c hypodermic synnge 
and needles, local antesihctic, lumbar puncture needle, and 
rubber tubing with a graduated glass tube or speaal mano- 
meter 

Lower shelf receiver for dirty swabs 
Procedure — The nurse places the patient in the lateral 
position on the edge of the bed, with knees drawn up and 
head down so that the lumbar spine is m the correct position 
The doctor cleanses the skin and places the towels, be then 
introduces the local aoicstbeuc between two of the lumbar 
vertebrs below the level of the spinal cord the lumbar 
puncture needle is pushed through the onxstheuzed area 
into the theca (subarachnoid space) , cerebrospinal fluid 
will flow out through the needle into the test tube, which 
the nurse should bold , she repbees the cork as soon as 
the specimen has been collect^ Tlie doctor measures 
the pressure of the fluid by means of the graduated glass 
tube , he then temoves the needle, cleanses the skin, and 
seals the puncture with collodion It is advisable for the 
patient us lie flat in bed for some hours afterwards to prevent 
the occurrence of headache, the foot of the bed may be 
raised on blocks 

In normal cerebrospinal fluid the pressure is found to be 
about loo mm. whereas itt tuberculous menmgsus it is 
raised to 200 mm or more Also in this condiuon the 
chloride content is low and the number of lymphocytes is 
increased , on standing a ' spider-web ' clot usually forms , 
the fluid when obtamed is very often dear In some cases 
tuberdc baalli are found in the fluid, but the above findings 
arc condusive evidence of tuberculous meningitis 
5. Fseccs — ^Tuberde baalli may be found in the stools 
m cases of tuberculous intestinal ulceration or from stvallowed 
sputum m pulmonary tuberculosis A special ;ar with a 
spoon attached to the cork is commonly used The none 
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should take care that the stool has been passed into a clean 
bed pan and that the spoon touches nothing but the fsces 
when pidting up a specimen 

The specimen is sent to the labarotoiy and cxammed m 
the usual way 

6 . Tuberculin Skm Tests — These are of value only m 
a ‘ ne^tive ’ way A * positive * reaction mdicates that the 
person has had some tuberculous infection most people have 
been exposed to such an infection at some time or other, 
therefore a posmve result is usual If a person is ‘ negauve ’ 
It means that he has never been even slightly infected and 
therefore has no immumty It is not considered advisable 
for a negative person to work among tuberculous people 

a Mantoux Te» — One tenth of a c c of i-ioA» tuber- 
culin IS injected mcradermally— a ‘ control ’ bemg used else- 
where If a red, cedematous area appears at the iite of the 
tubercuUn injecnon wiihm 48 hours the result is positive 
If It IS negaove, the test is repeated, using i-iooo 

b Vollmer Patch Tm (used mainly m children)— A 
patch of material impregnated with tuberculm is stuck on 
to the skm , a positive reaction will show after 48 hours as 
a raised reddened area. This test is not as reliable as the 
mtradermal injecuon 

e Von Firquel Tea — ^The arm is scarified (scratched) 
and a small quantity of tuberculin rubbed in — a ‘ control ’ 
of some harmless fluid is used on a separate sconfled area 
Redness on the first site mdicates a posmve reaction 

7. Vital Capacity — ^This test 1$ used, particularly pre- 
and post-operauvely, to detcnnme the capaaty of a pauent*s 
lungs He takes a deep breath and blows out as much as 
he can mto a large rubber tube connected to a spirometer 
(Fig 20) A gauge attached to the machme shoivs the 
amount of air which has been expired The vital capaaty 
varies enormously with diflercnt patients accordmg to the 
size of the thorax, general physique, the amount of lung 
disease present, etc It may be as low as a few hundred 
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cc orasiughas350QC<? ormore Itmaybcofgreatassis- 
lance to the donor, indicatuig the progress of the pauent 
if earned out at regular jnicrvals 
8 Blood Sedimentation Rate. — This is more correctly 
termed erythrocyte sedimentauon rate, and it indicates the 
me at iRhieb. the hlood-<KU^ CtH hs. a settseal calvisnn oC 



Fig 30— Spirojoncr «“eslf«riii*a»uniigTJt4l eipicitr 

whole blood There are several methods , the Westergren 
method will be desenbed here The test may be earned 
out by the ward doctor or, in some sanatoria, by the sister 
or senior nurse 

A 3-c c hypodermic synnge with a sharp, fine needle is 
used , 0 4 C.C of sodium otratc 3 8 per cent is drawn up 
into the synnge (If the sodium Qtrate is contained in 
a rubber-capped bottle, a separate needle should be kept for 
msertion mto this) The patient is instructed to gnp the 
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upper arm firmly with the fingers of the other hand or an 
assistant can do this , the veins will thai become prominent , 
the skin is cleansed with methylated ether or spirit and the 
needle (attached to the syringe) is inserted into one of the 



Fit Si^Erjritirocytcscdinnnution nte tube 

veins, conmonly the median baslhc, and r 6 c c of blood 
IS drawn up into the syringe A spirit swab is placed on 
the puncture and the patient flexes his arm for a few moments 
to stop the bleeding The needle Js removed from the 
synnge and the mixture of blood and sodium citrate squirted 
mto a dean glass tube and shaken gently From this blood 
IS drawn up to the ‘ O ' mark on a graduated 200-mm 

4 
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glass tube which is placed vertically in a special stand 
(.Fig 2i) the tube is kept in position by a rubber cork at 
the bottom and a metal clip at the top The ume is noted, 
and exactly one hour later the column of plasma left at the 
top of the tube is measured 

For example, supposing the cells have fallen to the 20 mm 
matk, then the column of plasma left measures 20 mm and 
20 IS the B S R for that paoent The normal rate for men 
IS under 6 nun in one hour> and for women under 10 nun 

Some doctors like a further reading to be taken after 
two hours 

This test has no particular s'alue m diagnosis, as the rate 
may be increased ui other diseases and m the presence of 
mild infections such as a ‘ cold ' or any sepuc focus, but 
It IS valuable as a check on the progress of the disease if 
earned out at regular intervals and all other findings taken 
into consideration with it 

In acute or advanced cases of tuberculosis the cells may 
fall rapidly and the reading be as much as 100 mm or more 
in an hour 

ND The nurse must remember that whenever she is 
TAKING BLOOD FROM a Will the pressure on the arm must 
be released before withdrawing the needle, otherwise a 
hicmaioma will result 
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CHAPTER XIV 

TUBERCULOSIS OF BOP^ES 
AND JOINTS 

TcberculoiiS mfecuon m bones and joints is nearly al\va>s 
seosndary to tuberculosis in some other part of the body 
In children the primary focus may be m the mesentenc or 
mediastinal glands , an mfecuon of the lungs is rare in 
children , m adults it is generally associated with pulmonary 
tuberculosis 

The most nouceable general symptoms are lack of energy, 
Joss of appetite and weight, and an elevated evemng tempera- 
tuze, the chief local symptoms are pam at the site of 
infection, or it may be ‘ referred ^ swelling, rigidity or 
impaired motement of the jomt, muscle spasm, muscular 
atrophy, followed by abscess fotmauon and deformity 

In the diagnosis clinical signs and symptoms arc of the 
utmost importance, as they arc present many weeks before 
a radiograph will reveal the changes taking place These 
changes are erosion of jomi surfaces, destrucuon of the 
normal structure, and deca]ci5cation. 

Local treatment consists of complete umnobilizauon of 
the diseased joint hy, preferably, a plaster-of-Paris splint , 
this reheses pain, prevents defonniiy, and also corrects any 
deformity that may have already become estabhshed Some 
surgeons prefer to have well padded metal spimts applied , 
in this case immobilization is less complete, therefore greater 
care must be exercised in nursing the patient The advan- 
tage over a pauent oimpletcly encased m plaster-of Pans 
IS that heliotherapy can be earned out with more benefit 
to the patient 

For patients on spinal frames or m plast-r casts speaal 
beds are used, with divided mattresses or a ‘ trap-door ’ 
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and platform on which the bed pan can be placed, thus 
ehminatmg all movement These need much attention to 
pressure pomts, so a * tumuig ’ case (Figs 22, 23) — 
a second plaster cast, which 1$ applied to the front of the 
patient and strapped into position before turning the patient 
over — IS used 

The posterior cast can then be removed, and pressure 
points attended tOi these should be as well protected as 
possible by rings of cotton-wool or felt, frequently renewed, 
and the routine treatment for prevention of sores earned out 
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The backs of all plaster paoents should be washed once 
or twice each day and rubbed well with spmt and powder 
Patients on frames or m casts often crpcnence severe 
abdominal discomfort , this may be relieved by placing a 
pillow under the shoulders If this does not give rchef the 
physician will no doubt order the admfmstrauon of a suitable 
drug 

Pott’s Piseaso^that is, tuberculosis of the spinal column 
(sometimes called spinal canes)— is characterized by pain, 
rigidity of the spine, kyphosis, and occasionally abscess 
formauon. These signs arc preceded by the usual general 
symptoms already described 

Pressure on the spinal cord resulting m paralysis may 
occur as the result of the rupture of an abscess Into the 
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spinal canal The paralysis usually accompanies disease m 
the dorsal and lumbar regions and >$ spastic m character. 

Treatment is complete munobilization in plaster-of Pans 
or on a speaal frame Surgical treatment may be employed, 
the chief operations being those of Hibbs and Albee, which 
consist of splittmg the spinouS processes of the vertebra; 
and then insertmg as a narrow wedge a fresh strip of bone 
taken from the tibia This supplies the back with a natural 
splint, the support of which is increased by growth Until 
the graft is well established the patient remams in a plaster 



cast, followed by a period of wearing a spmal jacket while 
ambulant Lammectomy is performed m some cases , m 
this operation the pillars of the spinal arches arc divided, 
thus freemg the spinal cord from pressure Two plaster 
casts are made ready, the patient is lifted into one and the 
other is fix«l over him 
Tuberculosis of Joints — 

Tuberculosis of the /np-j<jint causes pam, limpmg, and 
deformity in advanced cases, followed by abscess formation 
The disease usually arises m the synovial membrane, and 
spreads to the head of the femur, involving the acetabulum 
and destropng the joint fonnanon 

Shortening of the leg may be present if the bone is 
destroyed or m children by mtetference with growth 
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Treatment consists of die application of on ‘ extension 
splint, which separates the infected joint surfaces, and 
immobiksation in phsier-of-Pans In adults it may be 
necessary to perform an arthrodesis by surgical operation, 
using a bone-graft to cause fixation Treatment may extend 
over a period of two to three years 

Special beds with Balkan frames are used for extension 
cases 

Tuberculosis of the knee joint 13 most common in children, 
and after the hip it is sutcd to be the joint most affected 
Pam and swelling followed by a ‘ bmp as well as muscular 
atrophy and Umited movement, are the chief symptoms 
Here, too, tiie extension splint is used in treatment, folJovied 
by immobilization m plaster-of-Pans After about three 
months of this treatment a walking calliper may be used 
for one to two years, but if anlcylosis has oecured earlier 
the calliper can be discarded This applies to children, 
but m the case of an adult operaui^ treatment may be neces- 
sary to remove the synonal membrane and bnng about 
ankylosis by excising the diseased joint surfaces The opera 
tion is not undertaken until all activity of th» disease has 
subsided , all cases ore not suitable for this operauon, the 
alternative, therefore, being amputauon 

Infection of the ankU and tarsal is character- 

ized by swelling and localized pain on weight-bMimg, 
causing 3 limping gait. Treatment, as for all other joints, 
u immobilization 10 plaster of-Pans — from knee to toes , 
after a year or so of this a ivalkmg calliper — BOhler’s Iron — 
may be applied for a few months This calliper is fixed 
above the atddc by pLastet-of Paris In children the prog 
nosis 15 good , in adults, though some make good recovery, 
there arc some in whom the disease progresses, mvolving the 
tendons around the joint, and after prolonged infecuon 
the pauent may become very UI owing to toxic absorpuon— 
if this occurs surgical tfcatmrat consisting of amputation of 
the leg m the middle third is perfijrmed 
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When the sacro~tliae jomt 1% infected there is pain in the 
back on walkmg and atrophy of the gluteal musdes Pam 
may be found over the infected area on compression of the 
crest of the ihum Treatment consists of immobilization 
of the patient m a plaster of-Pans splint ora double Thomas 
splint The thigh of the wound side, as well as the lumbar 
region of the spine, the hip, knee, and foot of the affected 
side, are immobilized When the patient is allowed up 
a plaster ‘ jacket ’ is worn for several months, followed by 
the weanng of a special spinal or sacro-ihac bde, for whidi 
the patient is measured and fined 
Treatment of tuberculosis of the sh/fulder joint is immob- 
ilization of the joint in an abducted position with the elbow 
brought slightly forward To fix the jomt a plaster spica 
or a shoulder splint of metal may be employed 
In tuberculosis of the elbow jmnt the ulna is the bone 
most Scequeotly msolved , pain, swelling, atrophy of the 
muscles, and limned movement are the chief symptoms 
Immobilizauon is the first stage of the treatment, and is 
obtained by the appheauon of a plaster of Pans sphnt 
extending from shoulder to wnst As the acute stage sub 
sides, a special spUnt — collar and cuff ’ — may be used 
mstead of plaster 

Tuberculosis of the tmir is often found in adults suffer- 
ing from pulmonary tuberculosis , the chief symptoms are 
pain, sneUiDg, muscular atrophy, and abscess formauon 
The joint is immobilized in plaster-of Pans if there is no dis 
chargmg sinus, the splint usually extends froin elbow to finger 
ops A metal splmt is used if there is a discharging smus 
Tuber>.ulotis dactylitis is characterized by painless 
swellings of the toe or finger joints This condition is 
often chrome and abscesses which break down and discharge 
may complicate the condition Immobilization is earned 
out by the apphcation of splints to the afTceted toe or 
finger It may be necessary to remove dead pieces of bone 
first Prognosis is good, but a shortenmg of the digit involved 
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Will be present, especially in children where the groivih is 
interfered with 

Tuberculous Osteomylitis — This term is used when 
the baoilus attacks the bone first The bones chiefly affeaed 
are the ends of long bones, such as femur, ulna, etc , and 
the short bones of the hands and feet The tubercles which 
are formed unite rapidly and the bone substances are 
gradually absorbed Caseation, resulting in the formation 
of a cold abscess, may occur at any time The disease may 
make its way through the penostcum, giving nse to pen- 
ostius, 01 It may extend along the bone to a jomt In these 
cases the result may be that a portion of healthy bone 
becomes completely surrounded by diseased ussue, the 
latter cuts the blood supply to the healthy bone, so that it 
gradually dies This portion of dead bone, called a ‘ segues* 
tzum *, may lemam m the tissue for years 
Tuberculous Periostitis —This form of the disease 
usually arracks the nbs, skuU, stemuni, and vertebral column 
Tubercles unite and caseauon takes pbee, followed by the 
formation of pus, which ties between the periostevm and the 
bone and tends to separate them The result of this is 
that the bone degenerates and a process of ‘ canes ’ ensues 

In tbe treaonent of all cases of bone disease rest, fresh oir, 
good nounshing food, with a plentiful supply of vitamins, 
are the chief essentiab Sun-bathing is also beneficial, 
but must be earned out to moderation and under medical 
supervision In winter carbon-arc and mercury-vapour 
lamps are used as a subsucute fbr the natural sun Some 
doctors and surgeons prefer to have their cases nursed in 
the open air , for rhis balainies arc provided with adequate 
protection from the elements, and it a possible to keep 
patients out-of-doors all the year round if the protecnon is 
suiuble They are kept warm means of Kttra bedclothes 

and hot-water bottles 
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CHAPTER XV 

TUBERCULOSIS OF THE CERVICAL 
LYMPH-GLANDS, ABDOMEN, AND 
GENTTO-URINARY SYSTEM 
TUBERCULOSIS OF THE CERVICAL LYMPH-GLANDS 

The infection teaches these glands saa the tonsil , caseation 
occurs, with the production of pus and possiblj sinuses , 
there is usually some constmitionai upset 

Treatitwn — ^The swellings in the neck may be aspirated, 
and the part kept at rest by the appbcauon of plaster-of- 
Pans, a band being placed around the head to produce 
immobility of the neck Ultra-violet rays ore beneficial, 
and in some cases X ray treatment is used Sunshine, 
rest, fresh air, and good food are invaluable Tonsillec- 
tomy IS often performed later 

TUBERCULOSIS OF THE ABDOMEN 

A. Primary Infection —This ma> be human or bovine , 
a primary focus in the lung (Ghon’s focus) is alwTiys accom- 
panied by spelling of the hilar glands, and these two factors 
coDSunitc the ‘ primary complex ’ if the bacilli have been 
swallowed ibe primary focus occurs in the intestines, with 
accompanying involvement of the mesenteric glands (tabes 
mescnterica) 

The consequences of a primary infection may be — 

1 Healing, with no further tuberculous disease, on 
X-ray cxaminauon calafied foa will be seen 

2 Spread to bones and joints, gcmto-urinary tract, or 
the pentoneum, or a generalired miliary tuberculosis 

3 Spread to glands, cervical or abdominal 

If intestinal ulcerauon is siriBaent to produce sj-mptoms, 
the infection is probably not pnmary 

4' 
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Tabes Mesaiterica — ^This is found most commonly in 
children The abdominal glands caseate, break downj and 
form a palpable mass 

Symptoms The child is fretfuli does not gain weight, 
and Is usually febrile There may be diarrhoa or constipa- 
tion , if the latter, the symptoms of obstruction will bo noted 
Diagnosis is made from the above symptoms, together with 
an X-raj examination, which may show calahed glands, and 
a Mantoux test (i^ this is negaove some other cause for the 
symptoms will be looked for) 

Treatment Geuetal rest, fresh aw, good food, with the 
addition of vitamins, are essential Sunlight is benehaal. 
as is ultra violet ray therapy and treatment by X rajs If 
consupauon is present liquid paraflin should be given , 
u IS better to give a small dose three times dady than one 
large dose 

D, Secondary Infection— In condiuons anting from 
secondary mfe«ion, ulcerauon occurs with mo jni*ehc* 
menc of the regional glands The ilcocccol region is 
commonly afFeaed There are three mam types of disease 
(i) ulcerative, (a) fibrouc, (3) hypertrophic (o\etBrowih 
of ussue-fomung tumours) 

This last type is found most commonly in males of about 
40 years of age, having no pulmonary lesions 

S^miptoms Abdoounal pain, tenderness, ngidity, diar- 
rhcca, blood end mucus m stools, and marked wasting In 
types (2) and (3) there may be symptoms of obstrucuon 
Complications (i) Pcntonius (2) H^mctemesis and 
melxna stools , (3) obstruction, partial or complete 
Dtagnosu is made by X-ray oaminauon following a barium 
meal and by sigmoidoscopy (the passmg of a telesaipic 
instrument — a sigmoidoscope — into the rectum and up to 
the sigmmd flexuit of the colon), which will show any 
abnormality of the lower bowel 
Treatment General sanatorium regime is necessary* » f > 
rest and fresh air Stinhght or ultra-violet ray therapy Js 
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beneficial if the chest is noimal Pneumopentoneum is 
someumes performed, but there is not as set suffiaent 
evidence to prove its value 

Diet should be nourishing , tf diarthcea is troublesome 
a bland diet should be given, avoiding roughage and highly 
seasoned or irritating foods 

Drugs to cheti. the diarrhcca are chalk or bismuth mixtures, 
With the addition of tine opn if necessary Calaum 
gluconate may be given intravenously In the terminal 
stages, where pain is severe, morphine is given 

Surgical treatment In the hypertrophic tvpe, the tumour 
may be remo\ ed successfully in most cases Apart from this, 
surgery is conira-tndicaied and only resorted to in cases of 
complete obstruction, i e , where romiong is persistent and 
the bowels do not act even alter turpenune enemata , the 
prognosis is poor 

Tuberculous Pentonitis — This may result from 
(t) Ouns'ard spread from diseased glands , (2) Ulcers m 
the intestinal wall , (3} Blood sucam infection, either 
primary (miliary) or secondary infection from some other 
organ, eg, the Failopian rubes It is commonest m 
young people 

T^pes (l) Serous (asciuc) , (2)Adhe5ne 

In the first type there is free fluid in the abdommal 
ca«iy and the peritoneum is studded with tubercles , 
m the second type bands of fibrous tissue are present, 
causmg pain (this is often mistaken for a malignant tumour 
or appendix abscess) There 1$ an intermediate type, where 
caseous matter is piesenL 

The prognosis is good m the first type, especially m 
children, and poor m the second 

Treatment General sanatorium conditions arc essential, 
with the addiuon of tiltra-violct light Fluid maj be 
aspirated , sometimes the fluid is replaced with air to estab- 
hsh a pneumopentoneum 

Diet should be nourishing and easily digested 
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GENITO-URINARl TUBERCULOSIS 

!• The Kidneys — The infection is probably from the 
blood-stream, and the condition occurs most frequently in 
patients of 20-40 years of age The ureters and bladder 
day become imtilved 

Symptoms Increase in the amount of urmc passed, 
frequency of micrunoon, pain at times, especially if the 
bladder is involved, and often hsmatuna (blood in the 
urine) There may be some constitutional upset, paiticu- 
larly a nse m temperature 

Dn2^ons A 24*hour specimen of urine is sent to the 
laboratory and examined for tubercle bacilli (details of this 
wU be found in Oiapter XIII) If the result is ‘ positive ’ 
investigations arc then carried out to determine which 
kidney is affected X-ra> photographs are taken following 
an intravenous injection of uroselcctan (intravenous p}elo- 
graphy) and/or sodium iodide mtroduced through ureierii. 
catheters (retrograde pyelography) A urcierit catheter may 
be passed up each ureter and a specimen of urme from 
each kidney examined separately 
If the patient is fcbnle and appears lU, it maj bt necessary 
to give him a period of bed rest before the above mvestiga 
uons arc earned out 

Treannciit Rest in bed, with tood food and Ircsh air 
until the patient is afcbnlc If only one kidney is f lund 
to be affected it is removed (ncpbrevtomy) fcllowing tlio 
operation a further penod of general sanatorium ueaunent 
IS necessary 

If both kidneys are affected surgery is out of the question 
and the prognosis is poor, though the paiicni may, with 
care, live for yean without an undue amount of dis 
comfort 

Mcdiancs, such as pomsnim atiate wih sodium bi- 
carbonate or hjoscyamus, arc given, and measures taken to 
build up the p^Ue^t’s general condiuon If he is afcbnlc 
and his general health fairly good, hv. may subsequently be 
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allowed up for certain periods of the day Frequency is 
a distressing symptom and the discomfort and embar- 
rassment ansmg from it should be thoroughly understood 
by the nurse , the patient should have a unnal by his bed 
night and day and this will require frequent emptymg 

The urine should be watched for signs of blood , it may 
be merely ‘ smoky ’ in colour or obvious blood may be seen, 
or m some cases clots may be passed Treatment for this is 
Similar to that for hsemorrhage £ram other pans of the body, 
1 e j rest and mjections of calaum or vitamm K 

2 The Testicles — Any of the genital organs may be 
affected 9 m males the infection most commonly shows 
Itself in the epididymis, with abscess formanon 

Treatrnetic General sanatonum treatment is advisable 
Orchidectoray (removal of the tesocle) may be performed 
in selected cases, with removal also of the vss deferens if 
affeaed 

3 The Fallopian Tubes —This occurs in young girls 
and a chronic salpingins or pyosalpinx may result 

Symptoms Pain and fever 

Treament Unless there is much adhesion of bowel 
coils around the tube, operauon for removal of the tube is 
undertaken General sanatonum treatment is given, as for 
abdominal tuberculosis If both tubes are affected the 
woman will most probably be stcnle 
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CHAPTER XVI 

PREVENTION AND GENERAL 
ADMINISTRATIVE MEASURES 

The prcvennoa of the spread of tuberculous infection 
depends very largely on the education of the general public 
m matters of hj'gtene We have seen that tuberculosis is 
spread m two Viays (i) By dissemination of bacilli from 
an infective person to those in contact with him , and (2) By 
infected nuU? 

I The Ministry of Health has used energetic mea- 
sures to combat the first of the above methods of spread, 
including — 

a The insucution of fines for spitting in public vehicles 
and buddings (One authority has stated that if no one 
ever coughed or spat at large the human form of tuberculosis 
would disappear m two generations ) 
b Slum clearance, the evils of overcrowding are 
being more widely recognized 

e The provision of adequate numbers of beds for tuber- 
culous patients m hospicats and sanatona (In Bntain at 
the present time, owing partly to the cxigenaes of the 
recent war, this scheme Is being hampered by shortage of 
nurses and domesocs, the Ministry recognizes this and 
seeks to improve conditioas for tuberculosis workers in 
order to attract more nurses and domcsucs to this important 
work) 

d Compulsory notification of tuberculous persons pn- 
vate doctors are legally obbgcd to notify every new case of 
tuberculosis in order that the patient may be treated, 
until the disease is under control the patient is a potential 
source of infecuon to all who may be m contact with 
him 
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e Education of the public on the subject of adequate 
diet, m co-operation with the Ministry of Food 

/ Improvement in conditions m factories mines 
workshops and schools 

g Setting up of Tuberculosis Dispensaries the function 
of these will be described in the next chapter 

h Introduction of a scheme of financial allowances so 
that patients may complete their treatment without fear 
of hardship for their dependents 

1 Mass miniature radiography this has been used so 
far on large sections of the pubhc, notably in the Services 
and m some factories It is hoped that the scheme will 
be extended to cover the whole population It is a convement 
and rapid method of taJung X ray pictures and by means of 
It the early symptomless case can be diagnosed and treated 
before the person becomes a source of danger to others 
The picture is recorded on a very small film , this is thrown 
on to a fluorescent screen and any abnormahty noted 
a full size X ray photograph is taken of every suspiaous 
chest 

The National Association for the ftcvention of Tubercu 
losls (N AJ* T ) m AmencO and Bntain is doing much 
useful preventive work by the use of posters magazines, 
booklets, etc , which seek to give to the general pubhc 
useful information about the disease and instrucuon on the 
subject of the prevenuon of infection NJk P T also 
organizes refresher courses for doctors and other tubercu 
losis woricers 

2 Milk from tuberculous cows Will contam tubercle bacilh 
Tuberculin tests and pasteurization have done much to 
reduce the modence of milk borne diseases Tuberculm 
Tested CT T ) milk comes from speaal herds of cows guaran- 
teed to be free from tuberculosis (each cow is tuberculm 
tested frequently), this nulk is not warranted free from 
other bacteria and pasteurization is advisable — this is done 
on a latge scale and most consumers now purchase milk 
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which has already been pastxunzed The process consists 
of heatiflg the milk to a temperature for 145-150® F and 
allowing It to temam at that temperature for half an hour, 
then cooling it to 55* before bottling, the bottles being 
stenliaed by a special mechanical process 

Certain stringent measures hate been taken to ensure 
hygiemc conditioas for all cows, and inspection of the sheds 
and byies and milking apparatus 1$ earned out by qualified 
Health Inspectors Examples of the regulations now in 
force are — • 

a Cow-sheds must be Lgbt and airy, the walls and floors 
must be washed daily, and the walls whitewashed penodi- 
eally*, 

b Bedding (if present) must not be disturbed for an 
hour pnor to tmllung , 

e Pails muse be of a special pattern, with narrow mouths 
and no crences , 

d Ho tuberculous person u permitted to iiulk cows or 
handle milk m dames 

A pure milk-supply does much to prevent the spread of 
the bonne type of tuberculosis Jn tUs connexion it should 
be emphasized that tofection may soil be transmitted to 
a child through milk, although the milk was ' clean ' on 
dehvery, a tuberculous mother or nurse may cough into 
the milk while preparing the child’s feed and thus present 
turn with a massive dose of baalli Obviously, a knowledge 
of the dangers of infection is essential and practical health 
measures must be combined with educanon if any preven- 
tive scheme is to be successful 

It 1$ hoped that, with contioued wotld peace, adequate 
food and housing for all, and the avoidance of fatigue caused 
by long working hours, the uiadence of tuberculosis will 
fall considerably 

Until some vaceme is discovered which will protect the 
body against this infecuoti, the most we can do is to increase 
the resistance of the individual so that his body is able to 
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Withstand the invasion of the bacillus when it attacks him 
An early primary infection often ensures lasting immunity, 
m opposition to this, the danger of serious disease occurring 
as a result of such an infecDon at certam ages, 1 e , m very 
young children and in young adults, is so great that we 
cannot knowingly allow them to risk contact with open 
tuberculosis 
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4 Exznunauon of cotvuos, indudmg X-iay photographs 

5 Minor treatments such as arufiaa! pneumothorax refills 

6 Periodic examination of ambulant patients receiving 
domiciliary treatment 

7 Examinauon and supervision of patients discharged 
from sanatoria 

8 After-care supervision, le, advice to patients whose 
disease is ‘ arrested ' or ‘ quiescent ’ with regard to work, 
housing, and mode of life, and instruction as to when to 
report for subsequent *diKk-ups’ 

9 Welfare work through the Welfare Committee 
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REHABILITATION 

The tuberculous person, on discharge from a sanatorium, 
IS at a great dmdrantage m the world of commerce , if he 
competes with healthy people he runs the nsk of breafcmg 
down and undoing the good which has been done The 
economic factor has to be considered here , if a patient has 
private means he is able to take a suitable hght part-time 
]ob at a nominal salary and gradually inciease his hours of 
work as he regains his physical strength the person without 
such means cannot live on the remunerauon from a part- 
tune job even if he is able to get one, and therefore be anempts 
to do a full day's work and endangen his health 
Sometimes a change of occupation will prevent the break' 
down, eg, if a patient who was foimerb domg manual 
work can be transferred to a sedentary job he may be able 
to work a full day in that capaaty Unfortunate!?, it is 
not always easy to change one’s occupanon 
The most successful experiment m overcoming this 
difficulty has been the Tuberculosis Colony more of these 
are needed and much more would probably hav*e been done 
m this direction had it not been for the war Now more 
than ever are they needed, as numbers of repatnatcd 
pnsoners of war who developed tuberculosis in prison camps 
will require rchabditation after treatment 
A typical colony consists of hospital blocks, a sanatonum 
and workshops, and also hostels to which panents graduate 
from the sanatonum and live ui coodioons which approximate 
more nearly to normal life 

In the Village Settlement type of colony, the inhabitants 
enjoy village life and have their own shops and places of 
entertainment, and m some cases then own churches and mn 
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Cottages are let cheaply to tuberculous men vtho are well 
enough to put in a certain number of hours m the workshops, 
gardens, etc, and who have families ivillmg to share the 
life with them The patient and tus wife and children are all 
under medical supervision and are examined penodically 
parents arc given mstruction on the prevention of infection 
and It IS extremely rare for a healthy child to become infected 
from the father in these conditions A school is provided 
for the children, and transport is arranged for those who 
gam scholarships to senior schools in the nearest town The 
hospital and sanatorium blocks in the vtVage are available 
for any cottager or hostel resident who may be so unfortunate 
as to break down, thus relieving him of some anxiety , he 
knows that he will not lose his job through illness, but wJl 
be able to resume it on recovery, even if at first he has to 
* go slow * and work less hours 
The best'known Village Settlement » situated at Pap- 
worth in Cambndgesture, England, end was founded by 
the late Sir Pendnll Vamer-Jones, who ivas one of the first 
medical men to ceoLse the plight of the tuberculous man 
10 his endeat'our to earn his living and rcinsute himself 
m soaety after treatment In this connexion, nurse-readers 
sviU be interested to know that Papworth has a special scheme 
for the rehabilitauon of the tuberculous nurse Both tramed 
and untrained nurses, whether their treatment is completed 
or if they arc still receivmg it (c g , arlificial pneumothorax 
refills), are admitted to a very up-to-date and comfortable 
Nurse’s Home They are graded from three to eight hours’ 
work daily according to their condition and they nurse in all 
the hospital wards and in the hostels 
Frequent and thorough routine examinations are given 
and the grades adjusted accordingly Should a nurse have 
a ‘ breakdown ’ she may have a period of rest m the Home 
or, if necessary, she may be itansfcrred to the hospital block 
where there are a few beds cspecuDy endowed for nurses 
Many nurses proceed up the scale to 8 hours’ work and remain 
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there , if the disease appears ‘arrested' they may, if they wish, 
move on to general work m other hospitals , on the other 
hand, some nurses remam 00 6 hours’ work indehnitelv as 
more would be harmful 

If and when a nurse is fit enough to work a full eight- 
hour day, she is given the opportunity to train for the 
certificate of the Tuberculosis Association it is mterestmg 
to note that so far 75 pet cent of the nurses who have gained 
this certificate at Papworth have been tuberculous nurses 
Most colomes try to suit the work 10 the pauent and have 
facilities for traming him in a new occupauon if it is inadvis- 
able for him to return to his former one In some Settle- 
ments, e g , Papvorth, physical tests, earned out under the 
supervision of a specially-trained doctor, arc used in 
assessing a pauent’s * physical effiaency ’ and have proved 
invaluable m preventing oTer$tram,)u$t as psychological tests 
prevent * square pegs 10 round boles ’ 

Outside the settlements, hnle is available m the way of 
‘ sheltered employment ’ It is hoped that in the future 
more factory admuustrators will co-operate by insututing 
special facilities for part time workers, as has been done m 
the Altro Workshops, New York, and m parts of Russia 
Until some prophvlactic ueaimcDi is discovered and made 
generally available, three factors ere essential if We are to 
wage a successful war agamst the tubercle baallus — 
r. Hygiemc condiuons for the whole community 

2 Adequate treatment for the tuberculous 

3 Energetic measures for rehabthtauon, which will only 
prove successful if the general pubhc is ‘ educated ’ and the 
lay attitude to tuberculosis is converted from one of apathy 
to one of constructive sympathy and active co-operation 

The tuberculous pauent is, as a rule, cheerful and courag- 
eous m the face of great odds, and deserves the best possible 
nursing and every consideration In rehabihtauon, he needs 
contmued encouragement to develop his self-confidence ; 
and a background of finnncral and soaal secuniy. 
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